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PREFACE 


The  present  annotated  bibliography  of  team  research  and 
stat.e-or-art  review  focus  on  team  and  small  group  research  relevant  to 
the  description,  assessment  an<1  training  of  military,  primarily  Army, 
teams.  Tn  general,  military  teams  refer  to  small,  formally  defined 
military  units  of  approximately  two  to  eleven  persons  who  normally 
perform  their  tasks  in  an  interactive  and  interdependent  manner. 

Examples  of  Army  teams  are  Infantry  rifle  squads,  combat  Engineer 
squads,  tank  crews,  bridge  sections.  Redeye  teams,  howitzer  batteries, 
maintenance  teams,  and  helicopter  crews. 

Articles  in  the  annotated  bihl leer aphy  are  categorized  and 
cross-referenced  by  category  in  order  to  give  the  reader  an  appreciation 
for  the  major  questions  that  have  been  addressed.  The  areas  covered 
include  Theories  and  models  of  team  behavior,  variables  that  .affect  team 
performance,  military  team  training  studies,  methodological  tools  to 
assess  team  processes  and  products,  studies  on  the  characteristics  of 
effective  and  ineffective  teams,  and  previous  reviews  of  small  group  and 
team  research.  Within  each  of  these  areas,  the  focus  is  on  team 
performance  variables.  Human  relations  variables  (e.g.,  leadership, 
team  spirit,  cchesiveness)  were  outside  the  scope  of  the  review,  ’’’h'1 
time  period  covered  was  from  1  to  "hie  reference  entries  in  t*e 

annotated  bibliography  are  longer  than  is  typically  the  case,  in  order 
to  give  the  reader  a  better  understanding  o^  anch  article. 

As  with  other  state-of-art  reviews,  this  review  includes  sinmarias 
and  evaluations  of  research  bindings  ^hat  bear  on  team  training. 

However,  it  al3o  focuses  on  critical  conceptual  and  methodological 
issues  that  must  he  addressed.  Thus  the  reader  is  given  a  bread 
overview  of  the  field  as  it  relates  to  military  teens. 


*  *  fc  ’» 


Tntrcnucr.icn 

Tn  previous  reviews  of  small  group  and/or  team  research,  the 
authors  (Hcguslaw  A  Porter,  I0?'?;  Collins,  1f177;  henson,  toPl;  Georee, 
lhr,7h;  Glaser,  Klaus  A  Egerman,  1n*P;  Coin  in  A  Thorndyke,  10*?0;  Hall  A 
Rizzo,  1  ;  Klaus  A  Glaser,  1°^^;  McGrath  A  Altaian ,  1dg/>;  *<eister, 

19?fj  Wagner,  Hibbits,  Rosenblatt  h  Gchulz,  1077)  have  stressed  that  one 
of  the  major  conceptual  nroblems  in  the  area  of  team  research  is  the 
definition  of  term  itsel f.  There  is  no  accented  definition,  although 
the  definitions  that  have  been  proposed  ^Glaser,  "laus  A  ^german,  idgp; 
Hall  A  Rizzo,  197G;  Klaus  A  Glaser,  Id*?;  Wanner  »t  al .  (1077)  often  do 
not  differ  greatly,  as  indicated  in  Henson’s  non1)  recent  review. 
Usually,  the  issue  of  team  definition  has  h«en  raised  by  reviewers  of 
the  area,  rather  than  by  the  researchers  themselves.  Few  researchers 
have  explained  why  they  have  called  the  groups  they  studied  "teams, " 
leaving  the  reader  in  the  difficult  nosition  of  making  his  own 
determination.  Two  related  definitional  problems  exist  ,as  well,  that  of 
defining  team  tasks  and  team  ski  Us. 

Guch  definitional  issues  are  not  trivial.  F<bw  does  one  decide  if 
researchers  are  really  studying  the  some  entity0  Without  some  consensus 
regarding  definition  both  basic  ar.d  applied  research  efforts  are  greatly 
hindered.  Accumulation  of  knowledge  about  teams  cannot  occur,  resulting 
in  Ccw  or  no  th«orios  about  team  functioning  and  a  disorganized 
collection  of  research  findings  that,  the  practioner  must  attempt  to 
apply . 


The  following  definition  of  team  is  used  in  this  review: 

A  team  consists  of 

a)  at  least  two  people 

who 

M  are  working  towards  a  common  goal/objective/mission 

where 

c)  each  person  has  heen  assigned  specific  roles  or  functions  to 
perform 

and  where 

d)  completion  or  the  mission  requires  son«  torn  of  dependency 
among  the  group  members. 


dependencies  can  bn  cy^licit  fo.g.,  direct  verbal  communication  among 
team  members  or  physical  interaction  among  members!  or  implicit  (e.g. , 
members  learn  when  ana  t>ow  to  r°act  t o  the  actions  of  other  members 
without  formal  signals  and  even  learn  to  anticipate  such  actions).  This 
definition  is  not  presented  as  definitive,  hut  was  u~"d  when  examining 
the  studies  cited  in  the  annotated  bibliorr nphy . 

The  definition  is  very  similar  •'o  that  cj*-ed  t.v  "all  and  °izzo 
finer,')  ^xcent  mat  it  excludes  their  formal  team  structure  requirement. 
Although  the  r°view  will  focus  on  military  ,  rir'i^ularlv  ‘ray 

teams,  the  above  definition  is  net  restricted  to  auch  units.  Tt  does, 


1 


however,  distinguish  teams  from  snail  groups  in  that  individuals  within 
small  groups  are  less  apt  to  have  assignee  roles  or  functions,  ann 
dependencies  among  members  are  not  essential  to  small  group  processes. 
Studies  of  teams  as  well  as  small  groups  that  approximate  teams  arc 
included  in  the  annotated  bibl iogranhy . 

Military  teans  have  other  characteristics  that  distinguish  then 
from  the  groups  investigated  in  laboratory  research  studies  and  from 
small  groups  within  private  or  public  organizations.  Some  of  these 
characteristics  make  military  teams  similiar  to  athletic  teams. 

1.  At  least  two  types  of  nilit^ry  teams  exist.  Tone  military 
teams  have  a  history;  they  arc  not  constructed  on  an  ad  hoc 
basi3.  Although  individual  team  members  may  belong  to  a 
specific  team  for  different  periods  of  time,  this  history 
means  that  memhers  develop  expectations  ahout  a^ch  other  and 
establish  procedures  for  working  together.  Other  teams  are 
task-organized;  team  members  arc  selected  because  they  possess 
the  requisite  skills  for  solving  a  problem,  e.g.,  maintenance 
crews,  "theso  individuals  may  or  may  not  have  worked  together 
before . 

T.  The  size  of  military  teams  can  vary  greatly .  ’’’he  hierarchical 

nature  of  military  organizations  makes  it  difficult  to 
determine  team  size  limits,  “.g.,  a  ri fie  team  is  Dart  of  a 
rifle  squad,  which  in  turn  is  part  of  a  rifle  platoon  and  so 
on.  Military  judgement  must  be  uses  m  defining  team 
boundaries.  This  review  will  focus  on  teams  at  and  below  the 
platoon  level  (Army  nomenclature!. 

The  "formal"  team,  as  defined  in  military  dociiaents,  will  not 
always  correspond  to  the  "active"  in  that,  the  number  of 

individuals  who  interact  with  each  other  at  a  given  point  in 
time  varies  with  the  task,  Tpiis  even  though  the  rifle  squad 
may  be  formally  identified  as  a  teem.  Tor  a  particular  task  or 
mission  only  three  members  may  be  actively  involved  in 
"teamwork ." 

U.  Although  the  previous  definition  specified  that  team  members 

work  toward  a  connon  goal,  the  definition  of  goal  is  relative 
(e.g.,  for  a  riHe  squad  "prepare  a  defensive  position"  is  a 
larger  goal  than  "dig  your  foxhole").  Tn  addition,  military 
teams  often  are  assignee  different  task?  rifle  squad: 

movement  to  contact  mission  vs.  defensive  mission  vs. 
reconnaissance  natro1 '  whicf  may  require  different  of 

involvement  from  team  members  and  different  forms  or 
"teamwer  k ." 

f.  "embers  of  military  teams  not  only  ir"  .assigned  specify 
positions,  they  also  work  within  a  formal  structure  :,tnrn 
leagcrs  and  sub  leaders  are  dei-ermined  on  the  basis  of  r~r,k  and 


experience.  This  rormal  structure  influences  the  nature  of 
nember  interaction  and  the  way  jobs  are  peformed. 

A.  Prior  to  joining  an  active  a\!  lt-iry  unit  members  usually 

receive  extensive  individual  trainin'?  ror  their  respective 
positions.  The  mount  ann  r.yo«  or  team  training  r«c»ived 
within  an  active  military  unit  c-’n  vary  greatly  frcn  unit  to 
unit . 

7.  '(hen  a  layman  thinks  cr  teens,  he  nay  visualize  football  or 

basketball  teams  ’where  the  decree  of  teamwork  or  coordination 
anonr,  members  is  fairly  hiqh,  .as  compared  to  a  track  team  in  a 
mile  relay,  where  team  interaction  is  limited  to  the  baton 
hand-orf  (critical  as  it  may  be).  With  military  teams  the 
frequency  and  criticality  o*“  such  interactions  and 
dependencies  vary  erectly  with  the  task  and  with  the  nature  of 
the  team.  -rhe  tyoe  of  interactions  (c.q.  ,  verbal  vs. 
nonverbal!  amcnq  members  will  also  vary. 

f.  Almost  all  military  teams  work  with  some  type  of  equipment. 

Tn  some  instances,  the  equipment  itself  strcnqly  determines 
the  size  of  the  team  and  the  nature  of  team  m°nber 
interactions . 

°.  Military  teams  must  constantly  race  turnover  in  team 
membership . 

1°.  7cme  military  teams  (e.q.,  tank  er"ws,  rifle  sounds'  must 
constantly  train  for  a  situation  that  they  hopefully  will 
never  have  to  face  —  combat,  cp-the-job  training  for  such 
situations  is  impossible.  For  other  mi1 itary  teams,  mainly 
those  ir»vclv«q  in  tb°  support  of  combat  (e.q. ,  maintenance 
teams)  on-the-job  duties  do  not  differ  qreatly  from  those 
faced  in  combat  itself. 

11.  I>irinq  the  conduct,  of  military  missions,  military  teams 
constantly  receive  some  form  of  raedback  cn  the 
appropriateness  of  their  actions.  Th*  immediacy,  visibility, 
and  completeness  of  this  feedback,  however ,  depend  uocn  the 
task  beinq  per forned  and  the  structure  of  the  team. 

The  problem  of  defining  a  team  task  has  received  relatively  little 
attention  by  researchers.  ~i”en  the  previous  definition  of  a  team,  it 
follows  that  a  team  task  is  on»  whose  completion  requires  dependencies 
between  at  least  two  members  of  a  team.  'Vi<?  of  the  difCiouLties  in 
reviewin'?  sna'l  qroup  and  team  r^soiroh  studies  is  that  tasks  that  do 
not  repuire  more  than  one  person  have  orten  •wwi  used  in  suep  research, 
e.r.,  problem  solving  tasks ,  some  of  the  -"hie  ft  ate  University  studies 
on  combat  information  centers,  fan  federalizations  be  mane  Crcm  such 
research  tasks  situations  where  nor"  than  one  parson  is  required  to 
ccmpl  "te  me  task0 


Finally,  reviewers  end  researchers  have  often  implied  that  there  is 
a  distinction  between  individual  and  team  skills,  but  they  have  not 
identified  this  distinction.  Unless  this  difference  is  clear,  attempts 
to  train  team  skills  have  little  meaning.  Dyer  (1QR0)  distinguished 
between  the  two  as  follows:  individual  skills  refer  to  activities  that 
could  be  or  are  performed  independently  of  other  team  members,  while 
team  skills  refer  to  activities/nctions  that  are  performed  in  response 
to  the  actions  of  other  team  members  or  that  guide/cue  the  actions  of 
other  team  members. 

The  following  state-of-the-art  review  v;ill  address  what  is  known 
about  military  teams  (primarily  Army  teams)  and  what  major  questions 
remain  unanswered.  The  major  categories  us»d  in  this  smmary  are 
presented  below.  Within  each  category  both  the  questions  that  have  been 
addressed  and  those  that  have  not  b^en  addressed  are  presented. 

1.  What  theories  have  been  nroposed  to  account  for  teem  behavior? 

2.  What  tyoes  of  task  do  teams  perform0 

How  do  teams  function  or  work;  by  what  means  or  processes  do 
team3  achieve  their  coals'’ 

*t.  What  procedures  have  heen  developed  for  measuring  team 

performance,  team  processes,  and  other  team  characteristics? 

5.  What  factors  influence  team  performance0 

6.  '/hat  has  been  the  impact  of  training  programs  on  team 
processes  and  performance0 

7.  '/hat  training  recommendations  have  been  made  for  military 
teams0 

3.  What  questions  and  methodological  issues  need  to  be  examined 
in  order  to  improve  teem  training  and  assessment0 


.’i 


WHAT  THEORIES  HAVE  RFFM  PRopo^FO  TO  ACCOUNT  FOR  TFA’1  RFHAVT0R0 

There  are  no  comprehensive  theories  of  team/small  group  behavior 
that  have  been  developed  systematically  and  tested  empirically. 

Instead,  most  researchers  have  generated  descriptive  models,  that  fail 
to  specify  the  principles,  postulates,  and  hypotheses  about 
relationships  among  variables  that  ar^  characteristic  of  theories 
(McGrath  A  Altman,  or  have  developed  miniature  models  and 

theories  that  focus  on  only  certain  aspects  of  team  functioning. 

An  example  of  a  general  team  model  is  the  systems 
input-process-output  approach  (Hackman  A  Morris,  Knerr,  Berger,  A 

Popelka,  IdhO;  Roby,  IdGg;  ^hiflett,  lh'7d).  knerr  et  al.  specified 
three  types  of  input  (organizational  and  environmental  variables, 
individual  input  variables,  and  team  input  variables);  team  processes 
were  classified  as  adaptation,  orientation,  communication,  etc.;  and 
team  output  was  based  on  Steiner's  (1df»R,  icvp)  concept  of  actual 
productivity  being  a  function  of  individual  productivity  minus  process 
losses  associated  with  task  communication  and  coordination  requirements. 
Shiflett'3  model  referred  to  resources  (knowledge,  ability,  and  skills 
possessed  by  individuals  attempting  the  task),  transformers  (variables 
that  impact  upon  resources  and  determine  the  manner  in  which  they  are 
incorporated  into  output  variables),  and  outputs.  Hackman  and  Morris 
(107F)  viewed  group  performance  as  affected  by  three  major  variables: 
effort  expanded  on  the  task  by  group  members,  task  performance 
strategies  used  in  carrying  out  the  task,  and  nemher  knowledge  and 
skills.  The  group  interaction  process  was  postulated  to  affect  these 
variables,  in  that  where  individual  skills  are  important  in  determining 
group  performance,  process  loss  fi.e.,  Steiner)  is  apt  to  be  low;  but  in 
situations  where  obtaining  a  solution  involves  complex  teamwork  or 
subtle  social  processes,  process  less  is  apt  to  b®  high.  Investigation 
of  this  interaction  between  input  and  process  and  its  relationship  to 
group  output  aas  been  the  primary  thrust  in  much  of  Hackman's  empirical 
work. 

The  most  complex  and  detailed  general  input-process-output  model  is 
that  developed  by  Roby  (iqfg).  Roby's  work  was  based  on  both  military 
teams  and  3nall  group  laboratory  research.  The  model  assumes  that  group 
performance  results  from  input  to  the  group  from  the  task  environment, 
at  which  tine  such  observations  ar°  "digested"  and  placed  in  the  service 
of  an  "executive"  faculty,  which  in  turn  relates  the  input  information 
to  the  group's  goals  and  tactics,  producing  prescriptions  for  group 
action  or  behavior.  The  result  is  an  instr  unental  action  which  modifies 
the  task  environment  and  initiates  a  new  performance  cycle.  Four  input 
3ubfunctions  relate  to  the  processing  of  information  by  the  group: 
observation,  information  routing,  storage  and  forecasting,  and 
patterning,.  Three  functions  handle  th®  cumulative  effects  of  actions, 
the  pacing  of  the  performance  eycl®,  and  procedural  changes  during 
continuous  group  performance,  mapping  and  planning,  addressing,  and 
phasing.  'rhe  two  output  subfunctions,  action  potential  and  executive 
structure,  affect  overall  team  performance. 


Roby's  Discussion  of  his  model  is  particularly  interesting  because 
he  raises  many  research  questions  about  team  behavior  that  need  to  be 
addressed.  For  example,  with  the  information  routing  subfunction  he 
noted  that  it  is  rarely  the  case  that  complete  dissemination  of  ell 
information  to  any  group  member  is  desirable  or  feasible,  With  respect 
to  the  storage  and  forecasting  function  such  questions  as  how 
individuals  determine  which  information  is  essential,  how  information  is 
retained,  and  how  these  functions  are  divided  among  group  members  were 
raised.  Similarly,  patterning  deals  with  how  "raw"  observations  are 
transformed  into  useful  forms  for  the  team.  Scattered  bits  of 
information  may  never  get  collected  into  a  whole,  and  a  critical  problem 
may  be  the  appropriate  and  timely  dissemination  of  information.  In 
terms  of  the  functions  that  control  continuous  activity,  the  addressing 
subfunction  includes  learning  of  special  roles  by  members,  and  the 
phasing  subfunction  focuses  on  coordination  of  member  activities. 
Problems  in  this  latter  area  include  formalizing  the  phasing 
requirements  for  certain  tasks,  describing  the  group's  learning  of  these 
requirements,  and  specifying  the  signaling  system  requirements  for 
specific  phasing  relations. 

The  scope  of  other  models  and  theories  is  smaller  than  most 
input-process-output  models,  yet  some  have  influenced  snail  groups  and 
team  research,  "oguslaw  and  Porter’ 3  Mnfd)  distinction  between 
emergent  and  established  situations  has  had  an  inpact  upon  researchers 
working  in  military  training  Henson,  1°Ph;  byer.  Tremble,  *•  Finley, 
icon;  Wagner,  et  al.,  1077).  Alexander  and  Cooperband  (IH'iH)  proposed 
that  teams  learn  differently  in  those  two  situations;  specifically ,  that 
a  stimulus-response  model  applies  to  established  situations  and  an 
organisnic  model  applies  to  emergent  situations.  The  organismic  model 
is  very  similar  to  Taylor's  (1070)  cybernetic  view  of  group  functioning 
and  Hackman's  (lO^o)  discussion,  as  all  postul-at.e  the  existence  of 
similar  processes  by  which  groups  plan  activities  and  adapt  to  their 
environment.  Yet  researchers  have  really  not  applied  th®se  theories  to 
the  development  of  team  training  programs.  If  the  conditions  that 
foster  team  performance  do  in  fact  vary  with  the  established-emergent 
nature  of  the  team  task,  then  presumably  the  corresponding  training 
programs  should  differ  as  well.  'Vie  of  the  stumbling  blocks  in  this 
areas  may  be  the  lack  of  procedures  for  discriminating  emergent  from 
established  task3. 

The  Henriksen  et  al.  (1070)  and  7hriver  et  al.  (1070)  works 
represent  one  effort  to  apply  different  learning  theories  and  techniques 
to  the  training  of  different  team  leader  skills.  Tn  general,  th«y 
distinguished  between  emergent  and  established  tasks.  They  focused 
specifically  on  the  acquisition  or  team  leader  skills  (primarily 
Infantry  squad  and  platoon  lenders)  required  in  combat-like  settings. 
Five  major  leader  skills  were  identified  (management,  "emnunication, 
problem-3olving ,  tactical,  and  technical).  Experiential  '’learning  by 
doing  processes)  and  analytic  (cognitive-verbal  processes'  learning 
conditions  were  judged  to  be  the  best  settings  for  learning  all  the 
leader  skills  except  technical  skills,  which  w»r°  judged  to  be  easily 
handled  by  individual  methods  of  instruction. 


Obviously,  all  military  teams  do  not  perform  the  same  task.  The 
emergent-established  distinction  is  just  one  way  of  classifying  tasks 
which  can  serve  as  a  basis  for  developing  theories  of  group  behavior. 
Steiner  (1972)  identified  different  types  of  tasks  based  on  how 
individual  efforts  are  combined  to  ^crn  a  croup  product:  disjunctive, 
conjunctive,  additive,  discretionary,  compensatory,  complementary,  and 
divisible.  ^Tie  concept  of  conjunctive  and  ci slunetive  tasks  was  also 
used  by  Thibaut  R  Kelly  (1950).  Oh  aw  (lev*)  proposed  that  group  tasks 
differ  on  the  following  dimensions:  difficulty,  solution  multiplicity, 
intrinsic  interest,  cooperation  requirements,  population  familiarity, 
and  intellectual-manipulative  requirements,  ''iet.erly  (l«vrg) 
discriminated  between  tasks  not  dependent  upon  a  teem  context  and  those 
that  did  depend  upon  use  of  a  team.  Within  the  latter  category  he 
described  four  task  characteristics:  whether  the  task  13  unique  to  a 
team  position,  whether  the  task  is  «xi>eet«d  to  h«  accomplished  by  a 
specific  member,  whether  completion  of  a  task  depends  upon  completion  of 
another  task  by  another  member,  and  thn  degree  to  which  tasks  can  be 
reallocated  during  team  functioning.  Finally,  Naylor  and  Dickinson 
(ie<;oi  posited  team  performance  to  be  a  function  of  task  structure 
(e.g.,  complexity  of  information-processing  requirements),  work 
structure  (way  in  which  task  components  are  distributee  among  members), 
and  communication  structure  (communication  patterns  developed  by  members 
to  complete  the  task) . 

Most  attempts  to  represent  team/group  behavior  mathematically  have 
been  hased  on  Steiner's  (1955,  ipvp)  concept  of  actual  productivity  as  a 
function  of  potential  individual  productivity  minus  process  loss  (see 
also  Lowe  R  McGrath,  1°69;  Shiflett,  1d7q).  The  mathematical  formula 
for  actual  productivity  varies  with  th«  type  of  task.  Other  efforts  at 
modeling  team  behavior  are  illustrated  by  Siegel's  (Siegel,  Wolf  R 
Fischl,  1^59;  Siegel,  w0lfe  R  Cons°ntino,  1071)  computer  simulation  of 
Naval  crews. 

Coordination  among  team  members  is  one  part  of  the  group  process. 
Thibaut  and  Kelley  (1959)  specified  some  factors  that  affect  the  amount 
and  nature  of  coordination  within  a  group  (group  size,  individual 
ability  to  gra3p  the  nature  of  group  dependencies);  George  (1967b) 
distinguished  between  teams  and  crews  in  terns  or  coordination 
requirements  (emphasis  on  sequential  responses,  extent  to  which  required 
responses  can  he  predicted);  and  Jordan,  Jensen  R  Te rebin sky  (1967) 
presented  a  four  stag®  model  of  the  development  of  cooperation. 

Tuckman's  (1°6‘5)  model  of  small  group  development  (rorning,  storming, 
norming,  and  performing)  postulates  that  interpersonal  relationships 
must  he  established  before  the  group  can  focus  effectively  Cn 
accomplishing  the  task  at  hand.  The  extent  to  which  this  sequence  holds 
true  military  teams  as  well  is,  of  cours®,  an  empirical  question. 

Tn  summary,  the  theoretical  base  regarding  team  behavior  is  meager. 
Roby’s  model,  however,  do^s  raise  many  important  research  questions; 
questions  reflecting  the  complexity  or  t°am  behavior  which  have  been 
neglected  or  treated  superficially  bv  others  under  the  rubric  of 
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coordination  or  teamwork.  The  distinction  between  emergent  and 
established  tasks  appears  to  be  relevant  to  military  teams  and  may  have 
implications  for  team  training  methods. 

‘itoiner's  concept  that  actual  team  productivity  is  a  function  of 
potential  individual  productivity  minus  group  process  loss  means  that 
group  processes  always  have  a  negative  effect  on  group  output.  As 
mentioned  later  in  this  review,  Shaw’s  (1076)  modification  of  the 
concept  of  actual  productivity  to  reflect  gains  as  well  as  losses  from 
the  group  process  is  more  general  and  is  more  valid.  Steiner  based  his 
formula  on  small  grouD  tasks  which  can  often  be  completed  by  one  person, 
yet  many  military  tasks  require  more  than  one  person.  In  such  military 
situations  the  group  process  has  positive,  not  negative,  effects  on 
group  outcome. 

Tt  i3  interesting  to  note  that  'IcOrath  and  Altman’s  1«66 
observation  on  the  lack  of  theories  on  team  behavior  holds  true  today. 
Yet  such  developments,  developments  that  go  beyond  descriptive  models, 
are  necessary  if  group  behavior  is  to  be  understood  and  predicted,  and 
if  training  programs  are  to  have  lasting  effects. 

WHAT  TYPFO  OF  TASKS  DO  TEAMS  PERFORM? 

Small  group  researchers  (o.g.,  Altman,  196*b;  Hackman,  1°6R;  Roby  A 
Lanzetta,  lOSR;  ^teiner,  107?)  have  stressed  that  group  processes  and 
performance  are  strongly  affected  by  the  group  task,  and  that 
understanding  the  nature  of  the  task  will  help  greatly  in  understanding 
team  performance.  Altman  stated  the  Problem  as  follows:  "Tt  is  not 
enough  to  merely  say  that  a  given  X-Y  relationship  holds  for  task  A,  but 
not  for  task  H.  We  need  to  know  the  essential  properties  of  th®  two 
tasks  so  as  to  be  able  to  link  the  behavioral  differences  to  the  task 
characteristics.  In  short,  we  need  to  develop  an  understanding  of  the 
fundamental  parameters  in  terms  of  which  tasks  can  be  described  so  as  to 
be  able  to  more  systematically  map  between  tasks  and  between  behavior 
and  task  characteristics"  (p.  200).  Perhaps  the  strongest  research 
evidenc®  for  the  statement  that  tasks  influence  performance  comes  from 
small  group  studies  conducted  by  Hackman  and  others  (Hackman,  196R; 
Hackman,  hrousseau  A  Weiss,  1976;  Hackman  *•  Vinmar,  lo"?;  Hackman,  Weiss 
A  Rrousseau,  1979;  Kabanoff  A  O'Brien,  1970:  K®nt.  A  McGrath,  1969; 
Sorenson,  1n71).  They  have  demonstrated  that  different  types  of 
intellectual  small  group  tasks  (production,  discussion,  and 
problem-solving)  can  account  ror  un  to  60  percent  of  th®  variance  in 
group  performance  measures. 

One  of  the  malor  hurdles  in  identifying  task  parameters  involves 
the  definition  of  task  in  terns  of  its  scope,  e.g.,  reference  may  be  to 
a  specific  behavioral  act  such  as  putting  a  mortar  in  the  ftun  rup0  or  to 
the  entire  mortar  situation  such  as  firing  a  smoke  mission.  Tn 
addition,  there  is  the  nue.stion  of  th®  extent  to  which  task  definitions 
3hould  reflect  the  d®grce  to  which  tasks  are  r','i'>finn(l  by  team  members 
as  opposed  to  restricting  ’■he  definition  to  "externally  imposed"  *-asi<s. 
Hacknan  (1d*o),  however,  has  argued  that  the  latter  issue  is  basically 


irrelevant  to  the  problems  of  identifying  task  parameters  since  both 
objectively  defined  tasks  and  redefined  tasks  can  be  described  and 
differentiated  along  the  same  dimensions.  The  first  issue,  that  of  task 
breadth  or  scope,  however,  has  not  been  adequately  resolved  in  most 
analytic  schemes  developed  for  classifying  tasks. 

Task  Classification  Schemes 

Five  task  classification  schemes  are  cited  below.  Unfortunately, 
the  overlap  among  these  approaches  is  difficult  to  determine  and  there 
have  been  no  systematic  attempts  to  apply  these  approaches  to  military 
teams  in  order  to  determine  which  is  (are)  most  fruitful.  The  variety 
of  approaches  used  also  indicates  the  complexity  of  the  problem. 

Hackman  (1969),  Fleishman  (1975),  Wheaton  (1965),  and  O'Brien 
( 1 967)  summarized,  in  different  ways,  the  general  schemes  used  by 
researchers  in  describing  tasks.  Hackman  cited  four  approaches:  task 
qua  task  approach  (describing  the  physical  nature  of  the  ta3k,  its 
subject  matter,  characteristics  of  stimuli  involved,  the  objective 
properties  of  tasks);  task  as  a  behavior  requirement  (identifying  the 
responses  that  should  be  emitted  in  order  to  achieve  some  degree  of 
success);  task  as  a  behavior  description  (describing  the  responses 
actually  emitted);  and  task  as  an  ability  requirement  (specifying 
patterns  of  personal  abilities  or  characteristics  required  for 
successful  task  completion).  Both  Fleishman  and  Wheaton  repeated 
Hackman's  behavior  description,  behavior  requirements,  and  ability 
requirements  categories  but  added  a  task  characteristics  category  which 
referred  to  intrinsic,  objective,  properties  of  tasks  identified  through 
task  component  analyses  and  rating  scale  procedures.  O'Bri-n  presented 
three  approaches:  task-task  (task  considered  as  a  system  with  component 
parts  and  relations;  division  into  subtasks  and  the  relations  that  order 
subtasks,  e.g.,  flow  charts);  task-organization  (tasks  described  by  how 
groups  must  organize  their  activities);  and  task-person  (tasks  described 
by  relating  the  characteristics,  responsibilities  and  abilities  of  group 
members  to  specific  task  characteristics).  O'Brien's  task-person 
category  appears  to  include  Hackman's  and  Fleishman's  categories  of 
tasks  as  a  behavior  requirement  and  task  as  an  ability  requirement. 

Altman  (1966b)  proposed  a  hierarchical  scheme  for  describing  group 
tasks.  At  the  lowest  level  are  behavioral  acts  (e.g.,  persons  A  and  B 
mutually  exchange  information).  At  the  next  level  are  broader 
behavioral  requirements  (e.g.,  kinds  of  interaction  required  to  complete 
a  task  successfully,  processing,  cooperation,  attending,  orientation). 
Finally,  intrinsic  task  properties  are  described  (e.g.,  stimulus  input 
rate,  equality  of  information  distribution). 

Finally,  Roby  and  Lanzetta's  (19^9)  approach  provided  another 
perspective  on  group  tasks.  They  presented  a  two-dimensional  schem®  for 
describing  what  they  called  "molecular  task  properties."  One 
dimension  involved  a  four-stage  cycle  of  task  events:  task  input  (e.g., 
stimuli  from  the  environment),  group  input  (group  activities  that  focus 
on  collecting  and  disseminating  information),  group  output  (activities 


made  in  response  to  relevant  stimuli  —  decisions,  commands,  motor 
responses),  and  task  output  (environmental  conditions  affected  or 
modified  by  group  activities).  The  other  dimension  described  each  of 
these  stages  according  to  three  properties:  descriptive  aspects 
(qualitative  and  frequency  descriptions),  distribution  of  events  in 
physical  space  or  with  regard  to  other  events,  ana  the  functional 
behavior  of  events  in  terms  of  their  occurrence  over  time  or  as  a  result 
of  preceding  events.  This  approach  was  assumed  to  provide  a 
comprehensive  and  detailed  description  of  any  task.  Roby  and  Lanzetta 
stated,  however,  that  a  molecular  desoriDtion  provided  little  basis  for 
conveying  the  meaning  of  tasks  in  psychological  terms  or  for  comparing 
tasks.  They  proposed  the  concept  of  "critical  demands"  to  bridge  the 
gap  between  molecular  task  properties  and  social  psychological 
variables. 

What  are  the  similarities  among  these  various  approaches?  A 
tabular  summary  is  given  in  Table  1,  where  eight  different  approaches 
are  identified.  Altman’s  lowest  level  of  behavioral  acts  correspond?  to 
Hackman's  tasks  as  behavioral  descriptions  and  Roby  and  Lanzetta's  group 
input/ouput  descriptive  stages.  Altman's  behavioral  requirements  level 
corresponds  to  Hackman's  task  as  behavior  requirement  category,  is  part 
of  O'Brien's  task-person  category,  and  corresponds  to  Roby  and 
Lanzetta's  concept  of  critical  demands.  Altman,  Fleishman,  and  Wheaton 
postulated  the  category  of  intrinsic  task  properties,  and  at  times  the 
descriptions  of  stimulus  input  (Roby  A  Lanzetta)  seem  to  be  at  this 
level.  Hackman's  (10*59)  task  qua  task  category  (describing  patterns  of 
stimuli)  corresponds  to  Roby  and  Lanzetta's  task  input  stage,  primarily 
the  descriptive  and  distribution  dimensions.  Several  individuals 
described  tasks  in  terms  of  the  individual  abilities  that  are  required 
(Hackman,  Fleishman,  Wheaton,  O'Rrien).  O'Hrten  was  the  only  one 
concerned  with  describing  how  subtasks  are  combined  to  accomplish  the 
overall  ta3k  (his  task-task  category),  and  how  personnel  must  organize 
themselves  to  accomplish  the  task  (his  task-organization  category). 
Finally,  only  Roby  and  Lanzetta  discriminated  among  group  tasks  in  terms 
of  their  environmental  impact. 

Task  Classification  Schemes  and  Task  Distinctions  Made  by  Team 
Researchers 

How  do  these  general  approaches  to  classifying  tasks  relate  to 
specific  descriptive  techniques  used  in  examining  snail  units/teams0 
Unfortunately,  the  general  approaches  do  not  provide  guidelines  for 
application.  Even  though  two  researchers  may  describe  tasks  at  the 
behavioral  act  level,  their  descriptive  categories  may  easily  differ. 
Hone  of  the  specific  research  techniques  reviewed  for  this  bibliography 
was  systematically  based  on  the  general  approaches  cited  by  the  previous 
authors.  Some  techniques  represented  only  one  descriptive  category; 
others  represented  several  categories. 
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General  Approaches  I  Research  Examples 


Task-  -  -  -  -  -  George  (1977);  Glaser, 

Organization  Glanzer  &  Morten  (1955) 


Among  the  techniques  that  represented  primarily  one  descriptive 
category  were  the  following:  Steiner’s  (1972)  classification  of  tasks 
as  disjunctive,  conjunctive,  additive,  etc.  represents  O'Brien's 
task -task  level.  This  is  also  the  ease  with  researchers  who  have 
investigated  parallel  and  serial  tasks  (AIR  studies,  1962-19T0;  FCingberg 
et  al.,  I0**7).  The  human  factors  task-analytic  approach  (systems 
analysis)  generally  reflects  the  behavioral  requirement  category.  Tn 
such  analyses  the  behaviors  required  for  adequate  performance  of 
specific  system  tasks  are  specified  (e.g.,  Warnick  et  al.,  1974, 
analysis  of  tank  company,  platoon,  and  crew-level  tasks).  Hackman's 
P96R)  division  of  intellectual  tasks  into  production,  discussion,  and 
the  problem-solving  areas  and  the  structured— unstructured  task  continuum 
used  by  Lord  (1976)  and  Tuctonan  (1967)  also  reflect  the  behavioral 
requirement  approach,  although  the  behaviors  described  are  at  a  broader 
level  than  those  described  with  the  systems  approach.  George's  (19T7) 
distinction  between  teams  and  crews  in  terms  of  member  structure  and 
member  role  flexibility  reflects  O'Brien's  task-organization  category. 
From  George's  viewpoint,  if  each  member  in  a  group/unit  has  a  unique 
speciality  then  that  group  is  completely  structured  (a  one-to-one  ratio 
of  members  to  roles).  On  the  other  hand,  if  every  member  has  exactly 
the  sane  role  speciality,  the  group  is  completely  unstructured. 
Flexibility  of  structure  is  estimated  from  the  probability  of  role 
interchange  in  an  operational  environment.  George  preeeived  teams  as 
highly,  but  flexibly  structured  units  (e.g.,  infantry  rifle  squad), 
whereas  crews  are  highly,  but  less  flexibly  structured  units  (e.g., 
aircraft  and  tank  crews). 

Among  the  techniques  that  represent  several  descriptive  approaches 
are  the  following:.  Shaw's  (1967,  1976)  task  dimensions  of  difficulty, 
solution  multiplicity,  intrinsic  Interest,  cooperation  requirements, 
intellectual-manipulative  requirements,  etc.  seem  to  represent  both  the 
behavioral  and  ability  requirement  categories  described  by  Hackman. 
Glaser,  Glanzer,  and  Horten's  (1965)  categories  for  describing  the 
communication  links  within  Navy  teams,  e.g.,  link  frequency,  concurrent 
activity,  process  differentiation,  input  magnitude,  sequence 
probability,  intra-team  dependence,  and  output  irrevocability,  reflect 
both  Altman's  intrinsic  property  category  and  O'Brien’s 
task -organization  category.  Hamnell  and  Mara  (1970)  distinguished 
between  military  decision-making  skills  and  decision-making  tasks  in 
that  several  decision-naking  tasks  can  reflect  the  same  decision-skill. 
Beci3ion-making  tasks  reflect  Altman's  behavioral  requirements  level. 
Daniels,  Alden,  Kanarick,  Gray  and  Feuge  (1972)  analyzed  tasks  performed 
on  Navy  training  devices  into  molecular  stimulus,  cognitive,  and 
response  elements.  This  approach  reflects  Roby's  and  lanzett.a's  task 
input,  group  input,  and  group  output  stages,  particularly  at  the 
descriptive  level. 

A  summary  of  the  relationship  between  the  general  cl  ,assi fication 
approaches  and  research  examples  of  the  approaches  is  cited  in  Table  1. 
Team  research  could  probably  be  improved  if  researchers  used  one  or  more 
of  the  task  classification  approaches  cited  here.  It  is  clear  that  the 
different  approaches  yield  different  descriptions  of  team  tasks. 
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However,  further  work  is  needed  to  determine  which  approaches  are  most 
fruitful  for  investigating  various  team  problems  (e.g. ,  team  development, 
training,  measurement). 

HOW  00  FUNCTION  OR  WORK ;  RY  ’/HAT  MEANS  OR  PROCESSES  DO  THEY 

ACHIEVE  THEIR  GOALS? 

A  flippant  answer  to  these  questions  vjould  be  --  "through 
teamwork."  respite  all  the  small  group  research,  one  sometimes  feels 
that,  that  in  fact  is  all  we  do  know  -  it's  just  teamwork.  Relatively 
little  research  effort  has  been  devoted  to  carefully  examining  such 
issues  as  how  do  team  members  internet  with  each  other;  do  such 
interactions  vary  over  time,  with  the  situation  and/or  with  team 
experience;  what  do  team  members  learn  as  they  work  together;  do 
effective  teams  behave  differently  from  ineffective  teams;  what  is  the 
meaning  of  such  terms  as  teamwork,  coordination  and  cooperation;  and 
what  is  the  role  of  the  leader  in  team  behavior.  Work  in  this  area  is 
difficult  to  summarize  because  there  is  little  intensive  investigation 
of  these  questions  and  the  approaches  vary  greatly.  Conceptual  efforts 
to  describe  or  characterize  team  processes  will  he  presented  first, 
followed  by  more  specific  procedures  used  to  describe  the  flow  of  work 
within  a  team,  particularly  verbal  communications,  and  some  work  on  the 
role  of  the  military  leader  in  team  processes. 

Conceptual  Efforts 

Nieva,  Fleishman,  and  Rieck  (1R7R)  identified  four  nalor  functions 
that  speclfiy  what  a  small  group  does  interactively  to  accomplish  an 
objective:  orient,  organize,  adapt  and  motivate.  Orientation  referred 
to  processes  by  which  information  necessary  to  task  accomplishment  is 
generated  and  distributed  to  group  members,  Such  information  may 
pertain  to  team  goals,  team  tasks,  and  member  resources  and  constraints. 
Organization  referred  to  processes  necessary  for  the  group  members  to 
n»rform  their  tasks  in  coordination  with  each  other,  including  such 
aspects  33  pacing  of  activities,  coordinating  responses,  sequencing 
activities,  assigning  priorities  to  tasks,  balancing  the  team  load  among 
team  members,  and  matching  members  to  task  requirements.  Adaptation 
referred  to  processes  that  occur  as  members  accomplish  the  task,  such  as 
compensatory  performance  and  timing,  and  mutual  evaluation  and 
correction  of  error.  Motivation  referred  to  defining  team  objectives 
related  to  the  task  and  energizing  the  grouo  towards  those  objectives 
(e.g.  development  of  team  performance  norms,  reinforcement  of  task 
orientation).  There  was  no  attempt  by  the  authors  to  apply  these 
concepts  to  military  t.«ams. 

Tn  contrast,  work  by  Glaser,  Glanzer,  and  Morton  Mogg)  Cn 
describing  the  nature  of  team  interactions  was  done  with  military  teams. 
They  focused  on  describing  the  communication  links  within  Navy  teams. 
Communication  was  defined  very  broadly  as  all  interactions  between  tean 
members  /e.g.,  verbal  command,  hand  signal,  a  checked-out  piece  of 
equiment!  necessary  for  accomplishing  a  task.  Come  very  interesting 
concepts  regarding  the  team  process  were  generated  in  this  study,  and 
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mathematical  definitions  were  provided  for  most.  Concepts  directly 
relevant  to  team  processes  are  presented  below: 

Link  frequency:  the  complexity  of  the  team's  communication 
structure. 

Concurrent  activity:  the  extent  to  which  members  of  a  team 
act  simultaneously. 

Process  differentiation:  the  extent  to  which  team  operations 
are  differentiated  into  the  following  six  activities  -  observing, 
relaying,  manipulating,  computing,  deciding  or  supervising. 

Sequence  probability:  degree  to  which  the  course  of  team 
activity  can  be  predicted. 

Intra-team  dependence:  extent  to  which  a  team  generates  the 
inputs  which  go  to  its  members  -  extent  to  which  a  team  is 
sel f-contained . 

Communication  significance:  extent  to  which  certain  team 
members  are  central  points  for  receiving  and  transmitting  messages. 

Supervisory  ratio:  extent  to  which  a  team  includes  members 
who  function  primarily  in  supervisory  capacity. 

Anticipatory  cuing:  extent  to  which  cu“3  are  available  that 
"warn"  team  members  that  their  turn  to  act  will  occur  at  some 
subsequent  time. 

Urgency:  speed  and  pressure  requirements  under  which  team 
operation  occurs. 

Saturation:  extent  to  which  a  team  i3  likely  to  receive 
inputs  at  a  greater  rate  than  it  can  handle  adequately. 

Unfortunately,  no  one  else  has  investigated  these  concepts  further  in  either 
small  group  or  military  settings. 

Several  individuals  hav°  elaborated  on  the  concepts  of  team 
cooperation  and  coordination.  O'Prien  (196P)  distinguished  between  two 
forms  of  cooperation  —  collaboration  and  coordination.  Collaboration 
was  defined  a3  the  extent  to  which  different  positions  are  allocated  the 
same  subtasks,  whereas  coordination  was  defined  as  the  extent,  to  which 
subtasks  allocated  to  aifferent  positions  need  to  be  sequenced  by 
definite  precedence  relationships.  Krumm  (in  Hoed  et.  al.,  mfiO) 
differentiated  between  two  forms  of  aircr°w  coordination:  mechanical 
coordination  wt»rn  individuals  must  synchronize  their  actions  according 
to  standard  operating  procedures,  ar.d  response  improvisation,  where  crew 
n°mbers  must  interact  to  solve  problems  for  which  a  stock  answer  is  not. 
available.  Miller's  (IPS0)  concept,  of  situational  interactions  reflects 
another  form  of  coordination,  fituational  interactions  were  defined  as 
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interpersonal  contacts  that  are  determined  by  the  regular  flow  of  work 
and  are  so  routinized  that  no  verbal  or  gestural  communication  takes 
place  -  the  situation  dictates  the  timing  and  nature  of  interpersonal 
contacts.  Miller  considered  this  type  of  interaction  the  highest  and 
most  efficient  of  cooperation.  George's  0170)  concept  of  spontaneous 
coordination,  coordination  performed  by  team  members  on  their  own 
initiative  rather  than  as  a  result  of  a  leader's  order,  is  similar  to 
Miller's  concept  of  situational  interactions.  It  should  be  obvious  to 
the  reader  that  many  different  concepts  of  cooperation  and  coordination 
have  been  proposed  and  that  the  measurement  techniques  used  to  define 
these  concepts  could  possibly  be  quite  different  from  each  other. 

Techniques  for  analyzing  the  flow  of  work  within  teams  usually 
assume  th«*  form  of  flow  charts  that  indicate  which  team  members  interact 
with  each  other,  the  sequence  of  the  interactions,  and  the 
verbal-nonverbal  nature  of  these  interactions  (Roldovici,  197b;  Glanzer 
A  Glaser,  logg;  Thurmond  A  Kribs,  I07’).  With  both  Glanze.'  and  Glaser's 
and  Thurmond  and  Kribs'  3y3tems  each  member's  acts  were  coded  as  inputs, 
process  or  output.  For  Glanz“r  and  Glaser  each  act  was  also  classified 
according  to  the  following  content  categories:  observation,  relay  of 
information,  manipulation,  decision,  computing,  and/or  supervising. 

Verbal  Communication 

Research  approaches  for  «xemining  verbal  communication  within  teams 
frequently  yield  mathematical  summaries  of  the  sequence  and/or  pattern 
of  such  communications  (e.g..  Leavitt,  1991;  Glanzer  A  Glaser,  1999). 
Various  indices  have  been  developed  that  describe  the  extent  to  which 
messages  are  either  received  by  or  sent  to  a  small  nuiber  of 
individuals,  indices  which  reflect  the  amount  of  information  that  comes 
either  directly  or  indirectly  to  a  particular  group  member,  etc. 

Other  reseachers,  particularly  those  Involved  with  military  teams, 
have  attempted  to  describe  what  team  members  talk  about  during  the 
conduct  of  a  mission.  About  as  many  different  content  analysis  schemes 
exist  a3  there  are  research  studies.  Rased  on  small  group  research 
Altman  (1°65a)  classified  verbal  communications  as  asking,  informing, 
inferring,  repeating,  evaluating,  and  telling  or  ordering.  McRae  (1964! 
used  a  broader  classification  scheme  for  verbal  communications  within 
problem-solving  groups:  organizational  interactions  (procedural  and 
motivational  statements),  task-specific  interactions  (action  statements 
requesting  and  giving  information),  and  residual  (all  other) 
interactions . 

Frown  M^7)  analyzed  the  content  of  messages  sent  during  Raneer 
patrols  as  a  function  of  mission  phase,  mode  of  communication  (e.g., 
voice,  radio,  hand  and  arm  signals),  and  the  initiator  and  recipient.  of 
the  message.  Message  content  was  divided  into  two  major  areas: 
commands  and  information.  Within  each  of  th^se  areas,  content  was  coded 
as  movement,  security,  fire,  intelligence  (command  content  only7  or 
identification  /information  content  only),  command  and  control,  and 
equipment  considerations.  Frequency  of  the  messages  varied  with  mission 


phase;  the  patrol  leader  and  assistant  leader  initiated  most  of  the 
messages;  the  command  messages  were  directed  towards  the  entire  patrol; 
as  might  be  expected  the  leader  received  few  command  messages;  and  the 
leader,  assistant  leader  and  point  man  served  as  the  nucleus  for 
messages  not  directed  to  the  entire  patrol.  Command  messages  were 
primarily  movement  commands,  and  secondarily  those  involving  command  and 
control  of  personnel.  Information  messages  focused  on  personnel  status 
reports  and  identification  of  terrain  features  and  personnel.  Tn  a 
similar  analysis  Slskel  et  al.  0965)  found  that  aircrew  communication 
content  and  communication  patterns  among  crew  members  varied  with  the 
mission . 

Siegel  and  ^ederman  measured  10  verbal  communication 

variables  in  a  study  of  antl-3ubmarine  warfare  helicopter  crews.  A 
factor  analysis  of  these  variables  yielded  the  following  four  factors. 
Probabilistic  structure  of  communication  referred  to  extrapolative  and 
data  extensive  communications  -  communications  that  involved  the 
weighing  of  alternatives  and  searching  for  answers  to  unresolved 
problems.  Evaluative  interchange  contained  direct  requests  for 
information  and  opinion  as  well  as  the  responses  to  such  requests. 
Hynothesis  formation  involved  interpretations  of  past  performance  in  the 
mission  and  the  evaluations  of  future  tactics  to  be  followed. 

Leadership  control  reflected  leader  communications  that  defined  goals 
and  set  a  proper  atmosphere  for  crew  functioning.  Tn  another  study  of 
aircrew  communication,  Williges,  Johnston  and  Briggs  M°65)  classified 
the  content  of  communications  within  simulated  aerial  intercept  teams  as 
either  declarative  or  tactical  statements,  declarative  statements 
contained  information  that  was  redundant  with  visual  information 
displays:  while  tactical  statements  and  commands  conveyed  inrormation 
not  directly  obtained  from  the  display  and  requests  for  action  from  a 
radar  controller  to  his  partner. 

Obermayer  and  others  (Obermayer,  Vreuls,  Muckier,  Eonway  A 
Fitzgerald,  19 Hi;  Ctoernayer  A  Vreuls,  1974)  measured  other  aspects  of 
communication  that  they  thought  were  important  to  combat  aircrew 
performance;  in  particular,  timing  of  messages,  accuracy  of  the  message, 
brevity  of  the  message  (should  not  exceed  channel  capacity),  information 
content  transmitted  per  unit  of  time,  number  and  frequency  of 
communications.  They  did  find  that  experienced  crews  communicated  less 
than  inexperienced  ones  during  routine  operations,  but  communicated  more 
frequently  during  weapon  delivery.  Die  researchers  recommended  that  a 
standard  vocabulary  be  used  in  order  to  reduce  the  length  of  aircrew 
messages . 

Leader  Role 

Within  military  teams  the  leader  often  plays  a  critical  rol"  in 
directing  team  processes  and  actions.  Analyses  of  leaders'  roles  are 
oBt«n  couched  in  terns  or  tactical  expertise;  tactics  that  are  soeeific 
to  the  mission  and  the  team,  rather  than  general  leaner  functions  or 
roles  that  could  apply  to  many  military  t"ans.  The  art  studies  of  th« 
effectiveness  of  REALTRA1"  with  armor  and  infantry  units  reflected  the 
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tactical  expertise  approach  ana  only  indirectly  reflected  general 
dinension3  of  inportance  (e.g.  Meliza,  Scott  ft  Epstein,  197Q;  Scott, 

Meliza,  Hardy  &  Banks,  1979).  However,  Henriksen  et  al.  (1980) 
identified  general  skills  required  by  small-unit  leaders  which  affect 
the  tean  process:  management,  communication,  problem-solving,  tactical, 
and  technical  skills.  For  example,  two  basic  communication  skills  were 
cited:  transfer  of  information,  both  planned  and  new,  to  all 
appropriate  individuals  during  the  condcut  of  an  operation,  and  pursuit 
of  needed  information  arid  receipt  and  openness  to  new  information.  Such 
skills  help  to  describe  the  team  process  in  terms  of  the  leader’s  role. 

Studies  on  Changes  in  Team  Processes 

The  previous  articles  focused  primarily  on  ways  of  describing  team 
processes  and  how  teams  function,  and  did  not  necessarily  address  some 
of  the  other  questions  raised  at  the  beginning  of  this  section  on  how 
team  processes  change  with  team  experience  or  with  training,  what 
members  learn  as  they  work  together,  and  if  and  how  effective  teams 
behave  differently  from  ineffective  teams. 

Studies  that  have  described  the  team  process  as  a  function  of 
experience  or  training  indicate  that  changes  within  a  team  have  been  conducted, 
the  Band  system  research  laboratory  Air  Defense  experiments  (Biel  et 
el.,  1^7;  Chapman  et  al,  1959)  crews  performed  more  effectively  with 
experience  in  that  they  learned  procedural  shortcuts,  reassigned 
functions  to  crewmembers,  learned  to  distinguish  relevant  from 
irrelevant  information  and  increased  their  motor  skill  performance.  In 
a  study  of  leader  training  for  rifle  squads,  Poot  et  al.  (1079)  found 
tactical  improvements  in  squad  performance  (e.g.,  dispersion  among 
members  wa3  maintained  in  order  to  avoid  heavy  casualties  from  direct 
fire,  communication  and  control  was  maintained- even  over  terrain  that 
prevented  eye-to-eye  communication)  as  well  as  general  changes  in 
teamwork  (e.g.,  individuals  learned  the  importance  of  formal  team 
structure  as  reflected  in  the  chain  of  command,  of  the  need  to  know 
details  of  the  mission/task,  were  able  to  function  when  leaders  became 
casualties,  and  in  general  there  was  an  increase  in  the  amount  of 
automatic  responses  among  team  members,  i.e.,  George's  (1979)  concept  of 
spontaneous  coordination).  Siegel  and  Federman  (1978)  found  differences 
in  communication  patterns  within  helicopter  crews  as  a  function  of  crew 
training. 

Although  the  studies  iu3t  cited  found  what  one  night  call 
improvements  in  team  processes  with  experience  and/or  training, 
decrements  can  occur  under  stressful,  sustain°d  operation  conditions. 

The  ARIEM  studies  (1978—1980)  on  sustained  operations  (approximately  Bn 
hours)  within  Fieiq  Artillery  fire  direction  centers  showed  that  the 
number  of  inccmpteted  missions  increased,  members  were  less  able  to 
handle  preplanned  missions  thereby  actually  increasing  their  workload 
with  time,  more  mistakes  were  made,  and  longer  times  were  required  to 
process  ^ire  missions,  ^uch  decrements  wer«  more  characteristic  of 
team3  with  inexperienced  than  experienced  individuals. 


Training  conditions  evidently  affect  what  team  members  learn  and 
how  readily  they  can  adapt  to  other  situations.  Briggs  and  Johnston’s 
(1066)  study  of  simulated  combat  information  centers  indicates  that 
teams  do  adapt  to  the  performance  criteria  established  for  them  during 
training  and  find  it  easier  to  switch  to  a  mor*»  3imple  than  to  a  more 
complex  criterion.  In  working  with  rifle  squad3  George  M9*7a)  found 
that  training  conditions  that  required  coordination  affected  team 
performance  as  well  as  the  nature  of  the  teamwork  that  occurred  (e.g., 
members  began  to  automatically  take  over  a  key  role  when  a  casualty 
occurred  within  the  squad,  members  attended  to  cues  from  both  the 
environment  and  from  the  team).  Be  stressed  that'  coordination  must  be 
trained  in  order  for  it  to  occur  under  the  pressure  of  evaluation  and/or 
combat  situations. 

Tn  summary,  the  limited  progress  in  describing  how  teams  work  or 
function  reflects  the  lack  of  techniques  and  procedures  that  have 
actually  been  developed,  and  the  diversity  among  the  few  techniques  that 
have  been  used,  ’!o  single  descriptive  procedure  has  been  employed 
extensively  0r  has  b»en  widely  accepted  by  th«  research  community. 
Although  the  use  of  flow  charting  techniques  to  describe  the  work  flow 
of  units  at  a  molecular  level  is  commonly  used  within  structured 
military  contexts:  it  has  often  been  restricted  to  front-end  analyses  in 
the  development  of  training  devices  or  programs  rather  than  in  studying 
processes  teams  actually  use  when  performing  assigned  missions. 

Unfortunately,  the  few  studies  that  examined  team  processes  as  a 
function  of  experience  or  training  used  measurement  procedures  unique  to 
the  situation  examined,  rather  than  basing  them  on  a  general  conceptual 
scheme  such  as  that  developed  by  Mleva  et  al .  (107B),  Glaser  et  al. 
(IdGG)  or  G’hrien  Thus  it  is  difficult  to  generalize  across 

studies  regarding  the  similarity  in  team  process  changes  as  a  function 
of  experience  and/or  training. 


WHAT  PRDCEDURFS  HA  VP  BEEN  USED  FOR  MEASUR  T*!0  TEAM  PROCESSES,  TEAM 
PERFORMANCE,  AND  OTHER  TEAM  CHARACTERISTICS? 


Measurement  is  critical  to  the  future  of  team  research.  Too  often, 
findings  must  be  qualified  due  to  the  unreliability  of  measurement  procedures, 
failure  to  measure  the  appropriate  variables,  lack  of  measures  for  some 
variables,  and/or  errors  in  administration  of  measurement  instruments.  The 
success  of  a  research  effort  is  often  determined  by  the  quality  of  the 
measurement  tools. 

Team  Processes 

I 

Several  general  procedures  have  been  used  to  describe  and  measure 
team  processes.  These  are  listed  below  with  a  brief  indication  of  some 
situations  in  which  they  have  been  applied. 

1.  Content  analysis  of  team  co?;nunications:  Analysis  of 
information  center  communications  with  a  focus  on  tactical  nessages 
(Briggs  A  Johnston,  1055b);  Ranger  patrol  messages  (both  verbal  and 
nonverbal),  content  was  coded  according  to  movement,  security,  fire, 
intelligence,  identification,  communication  and  control,  and  equipment 
within  each  mission  phase  —  who  sent  and  who  received  messages  was 
recorded  as  well  as  the  mode  of  communication  (Brown,  1r)6'rl; 
communications  dealing  with  task-3peeific  interactions  vs. 
organizational  interactions  (McRae,  1^64);  content  analysis  of 
communications  within  helicopter  crews,  based  in  part  on  Bales 
interaction  analysis  and  Osgood’s  semantic  differential,  factor  analysis 
of  ?o  communication  variables  vras  performed  (Siegel  A  Federman,  IB?1); 
content  analysis  of  verbal  communications  during  simulated 
radar-controller  aerial  intercept,  tasks  (Willig«s,  Johnston  *  Briggs, 
lOW. 


?.  Mathematical  indices  of  team  processes  based  on  field 
observations  of  member  Interactions:  Indices  describing  the  nature  and 
extent  of  communication  links  among  team  members  (based  on  Navy  teams) 
such  as  link  frequency,  communication  frequency,  concurrent  activity, 
sequence  predictability  and  communication  significance  CTlaser,  Glanzer 
A  Morten,  19*55);  indices  summarizing  communication  or  interaction  links 
based  on  matrix  algebra.  Indices  of  concentration  and  status  (Glanzer 
A  Glaser,  1950);  indices  of  collaboration  and  coordination  based  on 
structural  role  theory  (O’Brien,  105p). 

?.  Other  Field  Observation  techniques:  Field  observation 
procedures  for  describing  team  behavior,  sampling  of  that  behavior,  and 
the  technical  means  for  data  collection  vary  with  each  study.  Sometimes 
observations  are  made,by  military  experts,  sometimes  by  researeh 
personnel,  and  sometimes  a  permanent  record  is  obtained  through  video 
and/or  audio  tapes.  Behavior  can  be  r°cord“d  in  frns  of  military 
tactics,  tine  to  complete  activities,  individual  vs.  team  tasks, 
movement  patterns,  target  detections,  errors  committed,  etc.  "there  are 
no  standard  or  commonly  used  procedures,  probably  because  of  the  great 
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variety  of  teams  and  team  missions  that  exist.  Such  observation 
techniques  have  been  usee  to  study  Infantry  rifle  squads  (Havron  et  al., 
195*5;  Root  et  al..  1979;  Scott  et  al.,  1979;  ARI  REALTRAIN  studies, 
1978-19501,  Engineer  assault  ribbon  bridge  sections  (Dyer,  1959),  and 
Field  Artillery  fire  direction  centers  (USARIEM,  1978-1980). 

4.  Task  Analysis:  Use  of  flow  decision-response  diagrams  to 
represent  tank  crew  interaction  sequences  (Boldoviei,  1979;  Warnick  et 
al.,  19741;  identification  of  aircraft  crewmember  roles,  duties  and 
tasks  (Helm,  19761. 

5.  Computerized  simulation  of  teams:  Process  modeling  of 
computerized  Field  Artillery  fire  direction  centers  (Connelly,  Comeau 
A  Steinheiser,  1980). 

6.  Interviews:  Interviews  of  instructors  or  team  leaders  to 
identify  such  factors  as  errors  made  by  team  members  during  a  mission, 
and  how  and  when  errors  were  corrected  (Glanzer  A  Cla3er,  1955). 

Team  Outcomes 

Measures  of  team  output  also  vary.  However,  the  techniques  used 
actually  represent  a  limited  number  of  measurement  procedures.  These 
general  procedures  are  cited  below  with  examples  of  situations  where 
they  have  been  used. 

1.  Ratings  of  proficicency  based  on  observations  of  team 
performance:  Infantry  squads  (Dees,  1969;  Havron  et  al.,  1955);  Army 
units  from  the  squad  to  the  battalion  level  —  ARTEPs  (Havron  et  al . , 
1978-1979);  Naval  carrier  air  traffic  control  centers  (Finley  et  al., 
1977);  Haval  antisubmarine  rocket  teams  (Schrenk  et  al.,  in^o),  Tn  most 
cases  ratings  were  made  by  military  personnel  rather  than  research 
personnel . 

?.  Time  to  complete  tasks:  Air  defense  crews  (Baldwin, 
Frederickson  A  Hackerson,  1970);  Infantry  squads  (Dees,  1969);  Naval 
carrier  air  traffic  control  centers  (Finley  et  al.,  19^2);  Mortar 
sections  and  Field  Artillery  batteries  (Giordano  et  al.,  1977;  Horley  A 
Giordano,  1970;  King  et  al.,  1989;  MSARIEM,  197R_1999),  Engineer  assault 
ribbon  bridge  platoons  (Dyer,  1989). 

7.  Accuracy /Errors:  Impact  errors,  azimuth  errors,  plotting 
errors,  etc.,  in  mortar  sections  and  Field  Artillery  batteries  (Giordano 
et  al.,  1°77;  Horley  A  Giordano,  Id^o;  King  et  al.,  1°80;  USARIEM, 
1978-19891;  Naval  carrier  air  traffic  control  centers  (Finley  et  al., 
ID7?);  number  of  target  misses/hits  in  tank  gunnery  exercises  ^Warnick  A 
Kubala,  1978;  Wheaton  et  al.,  1979). 

4.  Number  and  type  cR  omitted  ~nn  incompleted  tasks:  Field 
Artillery  fire  direction  centers  (USARTEM,  107g_io<>o). 
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5.  Frequency  counts  on  other  variables:  Consumption  or  quantity 
used  —  number  of  weapons  expended  by  N^yy  anti-submarine  rocket  teams 
(Schrenk  et  al.t  1d*q);  number  of  vehicular  and/or  personnel  casualties 
in  combat  units  such  as  Infantry  squads  and  armor/mechanized  Infantry 
units  (Gulzen,  19«0;  ART  REALTRAtq  studies,  1976-1979). 


6.  Measures  of  knowledge:  Tactical  knowledge  test  for  Infantry 
rifle  squads  (Mavron  et  at.,  l^f^) . 

Other  Team  Characteristics 

Measures  of  other  team  characteristics  have  tenaed  to  focus  on 
indices  of  team  cohesion  (Clark,  1969;  McGrath,  1961;  Nelson  A  Berry, 
1068).  Frequently,  these  indices  have  been  derived  form  sociographic 
techniques.  One  interesting  variable  that  has  been  measured  with 
Infantry  squads  is  the  extent  to  which  a  team  member  is  team-  or 
self-oriented  (HumRRO,  1971;  Olmstead  et  al.,1971).  This  instriment, 
called  the  Team  Task  Motivation  Questionnaire,  is  one  of  the  few  paper 
and  pencil  instrunents  developed  within  this  area  of  military  team 
research.  It  could  be  easily  adapted  to  teems  other  than  the  rifle 
squad . 

Measurement  Issues  and  Recommendations 

The  measurement  problems  in  the  area  of  team  research  are  not  easy 
to  solve.  Although  improvements  are  being  made,  undoubtedly  individuals 
will  find  faults  with  these  efforts.  One  of  the  underlying  difficulties 
is  that  of  defining  team  tasks  and  skills,  as  mentioned  earlier  in  this 
review.  If  the  content  or  domain  of  interest  is  not  clearly  defined, 
then  measurement  specialists  will  always  have  problems,  and  critics  will 
have  adequate  justification  for  their  criticisms.  Eubala  (19?R)  and 
Warnick  and  Fubala  (1d7R)  have  stressed  the  importance  of  applying 
measures  to  tasks  that  really  are  team  tasks.  Another  difficulty,  not 
unique  to  team  measurement,  is  that  in  some  cases  measures  are  developed 
for  variables  that  are  easy  to  examine,  not  necessarily  variables  that 
are  judged  as  critical  or  representative  of  mission  success  or  sensitive 
to  the  independent  variables  under  study  (Connelly,  Comeau  A 
Steinhei3er,  19RQ).  The  complexity  of  some  team  tasks  makes  both 
process  measurement  and  the  interpretation  of  outcome  measures  very 
difficult.  Kuhala  (1978)  has  mentioned  the  conflict  in  obtaining 
process  and  outcome  measures  for  assessment  and  diagnosis  within  combat 
teams.  Process  data  are  needed  to  provide  feedback  to  training 
personnel,  while  outcome  assessments  meet  the  demands  of  fipld 
commanders.  Yet  it  is  difficult  to  obtain  process  information  from 
typical  two-sided  field  exercises.  Although  process  information  can  be 
obtained  from  a  one-sided  test,  it  is  difficult  to  obtain  outcome 
information  of  the  kind  desired  by  commanders  from  this  type  of  test. 
Practical  problems  arise  due  to  the  limited  resources  available  for  even 
one  typ"  of  test. 

The  traditional  measurement  problems  of  reliability  and  validity 
exist  wlthn  team  measurement,  and  the  importance  of  carefully 


Implementing  measurement  procedures  applies  as  well  (Knerr,  Root  \  Word, 
1970).  As  with  measures  of  individual  skills,  inconsistency  in 
performance  may  he  produced  by  variables  other  than  the  criterion 
measure  (Horroeks,  Heerman  A  Kalk,  10<5d).  ror  example  team  training  may 
not  be  long  enough  to  produce  stable  performance,  or  individual  team 
members  may  learn  at  different  rates  and  therefore  produce  unstable  team 
performance.  An  interesting  study  by  Medlin  and  Thompson  (idRO)  on 
military  ludges'  ratings  of  armor /anti-armor  unit  performance  indicated 
that  their  ratings  were  based  on  only  an  evaluative  dimension.  The 
results  could  have  been  a  methodological  artifact.  On  the  other  hand, 
the  general  dimension  may  have  occurred  because  all  aspects  of  unit 
tactical  skills  may  really  change  in  unison,  or  that  judges  use  a 
general  dimension  because  they  do  not  know  what  other  dimensions  to 
consider,  how  to  assess  performance  on  other  dimensions,  or  how  to 
assimilate  information  from  other  dimensions  to  arrive  at  a  single 
evaluation  o^  unit  performance. 

A  major  area  overlooked  by  measurement  specialists,  perhaps  because 
it  is  so  difficult,  is  that  of  measuring,  either  quantitatively  or  in  a 
crude  qualitative  fashion,  the  sequence  of  team  behavior  and  then 
relating  such  information  to  team  outcome.  As  mentioned  by  Connelly  et 
al.  (Idfo)  team  measurement  should  consider  the  fact  that  a  specific 
task  can  have  a  unique  effect  on  the  total  mission  performance.  The 
completion  or  incompletion  of  tasks,  and  the  success  or  lack  of  success 
of  tasks  conducted  throughout  a  mission  can  have  varying  cumulative 
effects  on  the  mission  outcome.  There  have  been  few  attempts  to  assess 
these  measurement  issues. 

WHAT  FACTOR?.  THFLUF.MCE  TEAM  FFRFORMANCF? 

Much  snail  group  research  has  been  devoted  to  examining  factors 
that  presumably  affect  group  output.  There  are  fewer  corresponding 
studies  on  military  teams.  The  following  factors  will  be  examined  in 
this  section:  performance  feedback/evaluation,  turnover  in  group 
membership,  team  coordination  and  cooperation  requirements,  group  size, 
workload  and  workstructure  or  distribution,  communication  structure 
within  the  team,  and  group  planning  for  the  task.  The  influence  of  the 
type  of  task  on  performance  has  aleady  been  discussed  and  will  not  be 
discussed  further  here. 

Performance  Feedback 

^inee  individual  behavior  is  strongly  affected  by  reinforcement  and 
performance  feedback,  one  might  expect  group  or  team  behavior  to  be 
affected  as  well.  This  topic  has  not  been  neglected  by  team  and  small 
group  researchers.  However,  within  the  team/group  context  the 
reinforcement  contingencies  are  not  as  simple  as  t.h«y  are  within  the 
individual  situation,  feveral  contingencies  can  exist,  among  than:  fa) 
external  reinforcem»nt/feedhack  f e.g.  feedback  control  led  by  the 
experimenter  ur  an  evaluatorl  can  be  directed  to  the  t«am  as  a  whole 
(h«re  some  team  members  may  be  reinforced  for  inappropriate  or  wrong 
responses),  (b)  external  reinforcement/feedback  can  be  directed  to  both 


individual  members  and  the  team  as  a  whole,  and  (c)  immediate  feedback 
regarding  the  consequences  of  one’s  behavior  may  be  received  by 
individual  members  and/or  the  team  as  a  whole  during  the  conduct  of  the 
mission  (such  feedback  can  occur  on  either  a  regular  or  intermittent 
basis).  The  particular  contingencies  in  existence  during  a  team  mission 
may  he  difficult  to  determine,  and  therefore  the  ability  to  predict 
behavior  changes  for  individual  team  members  or  for  the  team  as  a  whole 
may  be  more  difficult  than  in  individual  reinforcement  contexts  where 
the  reinforcement  contingencies  are  less  complicated. 

Perhaps  the  most  widely-cited  studies  in  group  reinforcement  are 
those  conducted  by  the  American  Institutes  for  Research  (1962-1970) . 
Throughout  this  series  of  studies  teams  were  viewed  as  a  single  response 
unit  whose  behavior/output/performance  could  be  modified  by  using 
procedures  similar  to  those  used  to  modify  individual  responses.  All 
reinforcement  was  controlled  by  the  experimenters,  and  the  subjects 
performed  a  task  where  their  actions  did  not  provide  intrinsic  feedback. 
Various  combinations  of  individual  and  group  reinforcement^ and 
nonreinforcement  contingencies  were  systematically  examined.  The  tasks 
performed  required  very  little,  if  any,  coordination  among  the  group 
members,  and  group  performance  was  limited  to  the  sum  of  individual 
member  performances. 

Although  the  ATR  researchers  found  that  group  performance  in  such 
contexts  corresponded  to  that  predicted  from  reinforcement  principles, 
the  contrast  between  such  laboratory  small-group  tasks  and  military 
tasks  is  great.  It  would  be  inappropriate  to  assune  that  all  the  ATR 
conclusions  would  generalize  to  military  situations  since  the 
contingencies  within  military  training  situations  are  quite  different, 
for  example,  in  the  Klaus,  Grant  and  01 nser  (1966)  study  both  individual 
and  team  reinforcement  were  given.  This  led  to  a  more  rapid  development 
of  team  proficiency  than  team  reinforcement  alone,  but  the  authors 
concluded  that  individual  reinforcement  had  no  positive  carry-over 
effects  and  was  functionally  no  more  valuable  than  additional  practice. 
One  can  seriously  question  whether  individual  reinforcement  within 
military  missions  would  have  little  carry-over  effects.  In  another 
study  by  Klaus  and  Glaser  (1965)  teams  composed  of  fast  learners 
required  more  trials  to  reach  criterion  than  teams  composed  of  slow 
learners.  This  result  was  explained  as  a  consequence  of  the  lack  of 
experience  that  fast-learning  individuals  had  had  with  the  low  ratios  or 
reinforcement  characteristic  of  early  team  practice  where  only  tean 
reinforcement  was  given.  ’kjwever,  within  military  training  situations 
the  presence  of  reinforcement/feedback  contingencies  other  than  those 
provided  by  training  personnel  or  an  evaluator  would  lead  one  to  expect 
the  opposite,  that  teams  composed  of  fast  learners  would  progress  at  a 
faster  rate  than  teams  composed  of  slow  learners. 

Similar  laboratory  studies  have  b»en  conducted  by  Morrocks,  Krug 
and  heerman  (10601,  Marra  Mcvil,  and  7aj„ne  (m6l).  Limited  degrees  of 
teamwork  were  required  by  the  tasks  in  these  studies  as  well.  7aionc 
found  that  giving  individuals  direct  finback  regarding  their 
performance,  the  performance  of  other  team  members,  and  the  group's 


performance  as  a  whole  resulted  in  both  higher  group  and  individual 
performance  than  giving  only  group  feedback.  Marra  also  found  that  a 
double  reinforcement  condition  (reinforcement  to  the  individual  and  to 
the  group)  improved  individual  performance  more  than  group  reinforcement 
alone. 

Tn  a  recent  review  of  the  effects  or  feedback  on  task  group 
behavior,  Nadler  (1d7d)  concluded  that  feedback  to  the  group  as  a  whole 
has  an  effect  upon  individual's  attitudes  toward  the  group  (e.g.t 
attraction)  and  influences  task  motivation  (see  also  Berkowitz  A  Levy, 
lOSfi),  while  feedback  to  individuals  within  the  group  is  more  effective 
in  directly  influencing  individual  performance.  Affiliation-oriented 
individuals  prefer  group  feedback  while  task  or  achievement-oriented 
individuals  respond  to  individual  feedback. 

Strange  as  it  may  seem,  few  studies  have  examined  the  impact  of 
feedback/reinforcement  within  military  teams,  although  many  people 
(e.g.,  Briggs  A  Johnston,  1^*7;  Hall  A  Rizzo,  lOTS;  Wagner  et  al..  Id'”7) 
regard  it  as  critical  to  team  performance.  Briggs  and  Johnston 
elaborated  upon  the  role  of  knowledge  or  results  (KOR)  and  how  KOR 
should  be  applied  by  instructors  to  achieve  desired  team  performance. 
Their  recommendations  are  the  most  specific  guidelines  regarding  team 
feedback  that  exist  in  the  literature  at  this  date.  Since  these 
recommendations  are  cited  later  in  thi3  review,  they  are  not  repeated 
here  (see  al3o  Section  A  of  annotated  bibliography).  Not  only  is  the 
team  training  situation  complicated  by  the  fact  that  more  than  one 
person  can  be  reinforced,  but  also  by  such  factors  as  the  timing  of 
feedback,  its  specificity,  the  power  of  the  feedback  source,  and  whether 
feedback  i3  absolute  or  comparative  in  nature  (Pritchard  &  Montagno, 
IB7**).  The  complexity  of  team  operations  also  makes  it  difficult  to 
determine  what  should  he  reinforced  at  different  stages  of  training. 
Although  Briggs  and  Johnston's  guidelines  are  Important  and  should  be 
considered  in  incorporating  feedback  within  training  programs,  they  are 
not  complete. 

Turnover  in  Oroup/Team  Membership 

Almost  as  3ure  as  death  and  taxes  is  turnover  in  unit  membership 
within  the  military.  What  effect  does  this  have  upon  team  performance? 
Forgays  and  Levy  (log?)  presented  two  opposing  viewpoints  regarding 
turnover:  the  individual-interchangeability  concept  assumes  that 
individual  specialists  can  be  changed  from  unit  to  unit  without  any 
appreciable  decrement  in  unit  performance  whereas  the  concept  of  crew 
integrity  assumes  a  unit  is  a  unique  organization  and  will  suffer  in 
performance  if  membership  changes  occur. 

Some  studies  of  turbulance  within  military  units  have  been 
conducted  (Fat.on  A  Neff,  1C7R;  Forgays  A  Levy,  10B7;  Horrocks,  Beerman 
A  Krug,  lofil;  McDaniel  A  Dodd,  ID7?).  The  Faton  and  Neff  and  the 
Forgays  and  Levy  investigations  were  the  most  intensive.  Forgays  and 
Levy  examined  med lun-bomber  crews  during  the  last  months  of  active 
conflict  in  Kor«a.  Changes  in  crew  membership  over  a  ten-month  period 


were  recorded.  During  this  period,  the  number  of  crew  changes  ranged 
from  1  to  11,  with  the  average  per  crew  being  4.3.  The  officer 
positions  of  navigator,  bombadier,  and  radar  observer  changed  about  the 
same  nimber  of  times,  approximately  ROg  more  often  than  the  typical 
enlisted-man  position  and  about  twice  as  often  as  the  two  pilot 
positions.  Performance  ratings  and  performance  scores  (e.g.,  circular 
error  of  bomb  drops,  time  to  arrive  at  mission  control  points)  were 
available.  Results  showed  the  crews  with  four  or  fewer  membership 
changes  during  this  period  performed  better  than  crews  with  five  or  more 
changes. 

Eaton  and  Meff  examined  turbulence  within  tank  crews.  They 
identified  three  types  of  crew  turbulence:  position  turbulence  (change 
in  duty  positions),  personnel  turbulence  (any  change  in  members  assigned 
to  a  particular  crew),  and  equipment  turbulence  (change  in  assignment  to 
a  particular  tank).  They  exoected  crew  turbulence  to  have  its  greatest 
effect  upon  crewmembers  that  interacted  with  each  other,  specifically 
the  tank  commander  and  the  gunner.  Four  experimental  conditions  were 
compared  which  examined  the  effects  of  varying  position,  equipment,  and 
personnel  turbulence  (see  section  Cl  of  annotated  bibliography  for 
details).  The  major  finding  was  that  position  turbulence  had  the 
greatest  effect  in  reducing  crew  performance  in  terms  of  hits  and 
opening  engagement  times  (i.e.,  the  lowest  performance  occurred  where 
the  tank  commanders  were  replaced  by  their  gunners  and  gunner  positions 
were  filled  by  ammunition  loaders).  The  authors  felt  that  personnel 
turbulence  might  have  had  a  greater  impact  if  the  crew  tasks  hao  been 
less  structured. 

Tn  small  group  studies  of  turnover,  researchers  (Miller,  1071; 

Trow,  1964;  Ziller,  1^63)  have  hypothesized  that  changes  in  key  or 
central  team  number  positions  will  have  the  greatest  effect  upon  team 
performance.  This  did  occur  in  both  the  Trow  and  Ziller  studies.  In 
addition.  Trow  found  that  group  oerformance  declined  when  the 
replacement's  level  of  intelligence  was  lower  than  his  predecessor's. 
Morgan,  Coates,  Allulsi,  and  Kirby  Mcvo)  examined  the  relationship 
between  the  percentage  of  member  turnover  and  team  performance,  and 
found  that  team  performance  declined  when  teams  were  composed  of  40?  or 
more  untrained  individuals. 

Team  Coordination  and  Cooperation 

Few  studies  have  investigated  the  imnact  of  varying  the  forn  of 
coordination/cooperation  required  in  team  tasks.  Ranks,  Hardy,  Ccott, 
and  Jennings  (invg)  compared  three  military  team  configurations  of 
various  sensor  systems  (radar  and  night  vision  devices’*  to  independent 
operations  of  such  systems.  They  concluded  that  a  team  using  the  radar 
and  night  observation  devices  with  proper  coordination  and  eciDloyment 
procedures  would  obtain  higher  duality  information  than  that  provided  by 
a  single  device  or  by  two  devices  operating  independently. 

George,  Hoak  and  h^utwell  (1°Gg)  varied  coordination  among  five-man 
laboratory  teams  by  manipulating  the  extent  to  which  members  had  to 


respond  for  other  members,  the  amount  of  feedback  that  members  had  to 
provide  to  others  in  order  for  the  team  to  solve  the  problem,  and  the 
level  of  team  task  motivation  that  characterized  the  central  man  in  the 
team.  Higher  performance  occurred  when  the  bulk  of  the  team’s  strength 
was  entrusted  to  three  of  the  five  members  as  opposed  to  only  two 
members  or  distributed  equally  among  all  members.  The  authors  concluded 
that  when  teams  are  formed  the  least  competent  individuals  should  he 
spread  out  among  the  teams,  so  no  single  team  has  more  than  its 
proportionate  share.  When  the  key  man  on  the  team  was  high  on  team  task 
motivation,  the  team  performed  more  effectively  than  when  he  was  low. 

The  authors  speculated  that  coordinate  behavior  among  team  members 
becomes  habitual  in  effective  teams;  that  response  coordination  is 
learned  by  trial-and-error  when  team  members  are  individually  competent 
in  their  roles,  and  that  it  eventually  becomes  habitual  when  members  are 
task-oriented  because  the  resultant  improvement  in  team  performance  is 
reinforcing  to  such  persons.  Tt  is  desirable  to  learn  how  to  manipulate 
tasks  and  instructions  so  the  coordinate  response  habit  is  established 
in  team  members  early  in  their  team  history. 

Bone  small  group  studies  (Hewitt,  O'Brien  *  Hornik,  10'Wt;  Kabanoff 
K  O'Brien,  1070;  O'Brien  K  Owens,  10*0)  have  been  based  on  O'Brien's 
(19*H)  distinction  between  collaboration  tasks  (members  are  expected  to 
cooperate  with  each  other  at  all  stages  of  task  activity  as  in 
discussion  and  problem-solving  tasks!  and  coordination  tasks  (subtasks  are 
allocated  to  different  positions  and  the  suhtasks  must  be  performed  in 
sequence).  With  coordination,  but  not  with  collaboration,  tasks  group 
performance  was  related  to  the  summed  abilities  of  the  group  members. 

Task  structure  did  create  differences  in  group  output,  with 
collaboration  structures  often  hindering  performance. 

Oroup/Team  Size 

Few  studies  of  variation  in  military  team  size  were  found.  Perhaps 
this  is  because  in  some  teams  the  nature  of  the  equipment  determines  the 
team  size  (e.g.,  a  tank  is  designed  to  operate  with  four  men),  unit  size 
is  planned  to  correspond  to  the  functions  and  responsibilities  of  the 
unit,  and/or  military  personnel  have  relatively  little  flexibility  in 
varying  the  size  of  units.  One  military  team  whose  size  has  been 
investigated  is  the  Tnfantry  rifle  squad.  Havrcn  and  MeOrath  (10*1) 
summarized  a  series  of  studies  that  exanined  four,  five,  six,  seven, 
eight,  and  eleven  man  squads  conducting  tactical  missions.  Tn  difficult 
tactical  missions,  squad  leaders  of  the  large  unit  maintained  unit 
effectiveness  at  a  great  cost  (e.g.,  higher  activity  level,  more  leader 
exposure  to  the  enemy).  The  eleven-man  squad  with  one  leader 
controlling  ten  men  was  sinply  too  large.  With  squads  rrom  four  to 
eight  men  the  six-man  squad  performed  best.  The  present  Infantry  squad 
is  formally  designed  with  el«ven  men  —  one  squad  leader  and  two  team 
leaders  with  four  men  in  °ach  te=m. 

Laboratory  studies  ('^idd,  1°*1;  Kinkade  *  Kind,  men)  have  found 
that  group  productivity  13  not  a  linear  function  of  group  size  fi.e.t 
two-man  teams  are  not  twice  as  effective  as  a  single  individual,  a 
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negatively  accelerated  function  exists  between  performance  and  team 
size).  This  result  is  predicted  from  Steiner’s  (1966,  1°72)  process 
loss  concept  as  well.  However,  none  of  the  laboratory  studies  examined 
tasks  that  required  more  than  one  man  (e.g.,  firing  of  a  tank  on  the 
move).  In  such  cases  productivity  should  increase  as  individuals  are 
added  to  the  group  until  a  point  is  reached  where  "superfluous" 
individuals  are  added  and  performance  reaches  a  plateau.  Riven  the 
limited  manpower  in  most  military  units  at  the  present  time,  perhaps  the 
most  important  research  question  regarding  team  size  is  how  small  a  team 
can  be  before  its  performance  is  significantly  degraded. 

Workload  and  Work  Structure/Distribution 

Many  of  the  studies  investigating  the  effects  of  workload  on  team 
performance  have  also  examined  different  ways  of  structuring  or 
distributing  responsibilities  within  a  team.  In  general,  workload  has 
been  defined  in  the  terms  of  the  rate  of  stimulus  or  task  input,  as  in 
simulated  air  traffic  control  teams  where  the  number  of  incoming 
aircraft  per  unit  of  time  was  systematically  varied  (Johnston  A  Briggs, 
1969;  Kidd,  1961;  Kind  A  Hooper,  Idgn;  Lanzetta  A  Roby,  19g6b).  In  one 
study  (Morgan  et  al.,  1979)  an  entirely  different  operational  definition 
was  employed  where  load  was  defined  as  the  percentage  of  untrained 
members  in  a  team.  On  the  other  hand,  there  is  little  consistency 
across  studies  regarding  the  way  in  which  work  structure  or  distribution 
has  been  defined.  For  example,  Johnston  and  Briggs,  examined 
compensatory  versus  noncompensatory  situations;  Lanzetta  and  Roby 
(1956b)  focused  on  specialization  of  team  functions,  and  Roby  and 
Lanzetta  (1967b)  compared  the  two  conflicting  organizational  principles 
of  autonomy  and  load  balancing.  The  following  discussion  of  workload 
and  workstructure  variables  is  organized  by  the  type  of  team  task. 

Several  studies  have  examined  simulated  air  traffic 
control/intercept  situations  (Johnston  A  Rriggs,  1o6*>;  Kidd,  1^61;  Kidd 
Hooper,  1959;  Lanzetta  A  Roby,  1966b).  As  one  might  expect  as  load 
increased,  performance  decreased,  '/hen  Kidd  varied  air  traffic  control 
team  3ize  (one,  two,  or  three  men)  as  well  as  input  load,  he  found  that 
when  input  load  was  constant  and  team  size  increased,  team  performance 
increased  moderately.  Tn  addition,  when  input  load  was  increased 
proportionately  to  the  increase  in  team  size,  performance  was  diminished 
in  the  multi-man  teams.  Kidd  concluded  that  maximum  performance  can  be 
attained  \/hen  coordination  demands  are  minimized  in  such  tasks. 

Load  interacts  with  other  factors  as  well.  Tn  Johnston  and  Brigg's 
study  (1965),  fewer  flight  errors  occurred  under  high  lead  conditions 
when  a  team  member  was  allowed  to  compensate  for  his  partner's  behavior 
than  when  he  could  not  compensate.  Team  communication  disrupted 
performance  of  the  noncompensatory  teams  under  high  load  conditions, 
situations  where  there  was  the  least  n°e<i  for  and  th«  least  freedom  to 
communicate.  Lanzetta  and  Roby  (1956b)  investigated  the  effects  of 
specialization  of  runctlons  among  team  members  in  an  air  defense  control 
center  (three  men).  In  the  vertical  structure  (specialization  of 
functions),  e^ch  member  was  resDcnsible  for  one  function  ^ observation , 


calculation  or  decision-making)  in  all  aircraft  target  areas.  In  the 
horizontal  structure  (nonspecialization  of  functions)  each  member  was 
responsible  for  a  single  target  area  but  had  to  employ  all  three 
functions.  As  pointed  out  by  the  authors  this  was  a  task  that  could  not 
be  peforned  by  one  individual,  in  contrast  to  many  other  tasks  used  in 
small  group  research.  Although  structure  effects  did  not  occur,  the 
authors  stressed  a  tendency  for  the  horizontal  structure  to  be  superior 
to  the  vertical  structure  under  low  load  conditions. 

Kidd  and  Hooper  (1959)  investigated  three  work  structures  in 
simulated  two-man  radar  approach  control  teams.  The  authors  attributed 
the  superiority  of  the  destination  condition  to  the  fact  that  it 
demanded  less  from  team  members;  there  were  no  team  coordination 
requirements,  only  task  demands.  tn  that  condition,  aircraft  bound  for 
a  particular  landing  field  were  always  assigned  to  the  same  controller 
rather  than  assigned  to  different  controllers. 

Roby  and  Lanzetta  examined  work  distribution  on  within 
aireraft/bomber  crews.  tn  most  cases,  the  variations  in  work 
distribution  affected  the  communication  structure  within  the  crew  as 
well.  In  two  studies  (Lanzetta  A  Roby,  1955a;  Roby  A  Lanzetta,  195Tb) 
work  load  (rate  of  stimulus  input)  was  varied,  with  high  input  rates 
resulting  in  an  increase  in  crew  errors.  Roby  and  Lanzetta  (1956b) 
elaborated  on  the  effects  of  over-loads  on  individual  behavior.  An 
overloaded  person  was  as  likely  to  neglect  obligations  to  other  group 
members,  thereby  increasing  their  errors,  as  he  W33  to  neglect  his  own 
control  responsibilities.  Groups  were  unable  to  adapt  fully  to 
increased  load.  The  burden  of  initiating  communications  was  placed  on 
the  u3er  of  the  information  rather  than  the  immediate  source  resulting 
in  a  loss  of  much  relevant  information.  Similar  results  were  found  in 
ARTEM's  (IP^R-IORO)  studies  of  continuous  operations  within  Field 
Artillery  fire  direction  centers. 

The  main  thrust  of  these  studies  by  Roby  and  Lanzetta,  however,  was 
to  examine  the  impact  of  two  conflicting  organizational  principles, 
autonomy  versus  load  balancing.  The  autonomy  principle  states  that  the 
optimal  arrangements  of  displays  and  controls  in  a  man-machine  system  is 
one  in  which  »ach  person  viho  needs  certain  types  of  information  for 
making  control  actions  is  also  the  primary  source  of  that  information, 
and  if  information  mu3t  be  relayed  to  a  control  it  should  be  relayed 
from  a  single  source  rather  than  from  several  sources.  On  the  other 
hand,  the  load  balancing  principle  states  that  the  total  work  of  the 
team  should  be  distributed  as  evenly  as  possible.  In  studies  (Lanzetta 
A  Roby,  ingfa;  Roby  A  Lanzetta,  l^^a)  examining  varying  degrees  of 
autonomy,  situations  which  corresponded  to  the  autonomy  principle 
(members  had  direct  access  to  most  of  th°  information  they  needed'  were 
associated  with  fewer  errors  and  faster  (earning  times.  The  validity  of 
both  the  autonomy  and  the  load  balancing  principles  was  shown  in  one 
study  (Roby  A  Lanzetta,  IdRbb).  When  autonomy  was  controlled,  teams 
organized  according  to  the  load-balancing  principles  made  fewer  errors. 
When  load-balancing  was  controlled,  teams  organized  according  to  the 
autonomy  principle  made  fewer  errors. 


Tn  a  very  different  context  Moore  M 9'’  1 )  found  th.it  easy  access  to 
needed  information  facilitated  performance  under  high  load  conditions. 
Moore  created  two -man  taxi-cab  dispatching  teams.  °ne  person  had  to 
assign  cabs  to  passengers,  the  other  to  monitor  the  positions  of  the 
cabs,  to  start  them  on  their  runs,  and  to  keep  records.  Contrary  to  the 
author's  hypothesis,  increased  access  to  information  (communication  with 
each  team  member,  observing  electronic  timers  for  each  cab)  enhanced 
performance  in  the  high  load  (h:gh  rate  or  taxi  requests)  condition. 

The  authors  attributed  this  level  of  performance  to  effective  and 
flexible  load  balancing  procedures  and  "other  acts  of  collaboration  in 
performing  routine  functions  .  .  .  under  free  access  to  information 
teams  were  able  to  perform  better  early  in  the  experimental  session, 
minimizing  waiting  time  without  sacrificing  accuracy,  indicating  a  more 
rapid  adoption  of  an  effective  team  organization  for  getting  work  done" 
(p.  f"-?0). 

Detection  tasks  were  used  in  tuo  studies.  Morrissette,  Hornseth 
and  Shellar  (1975)  examined  two  two-man  team  conditions.  Tn  the 
redundancy  condition  each  individual  monitored  all  four  displays,  and  in 
the  division  of  labor  condition  each  individual  monitored  two  of  the 
four  displays.  The  redundancy  team  organization  eliminated  very  long 
detection  times,  thereby  reducing  response  variability.  Three  limited 
variations  of  military  team  structure  were  compared  in  a  night  detection 
study  conducted  by  Banks  et  al.  (1075).  Three-man  teams  conposed  of 
radar  operator,  a  night  observation  device  operator,  anc  a  team  chief 
operated  as  follows:  when  a  detection  was  made  with  one  device  the 
operator  communicated  this  information  ta  the  t®*n  chief  who  in  turn 
interrupted  the  free  search  of  the  other  operator,  requesting  him  to 
verify  the  detection  made  by  the  first  operator.  The  three  team 
configurations  all  used  this  procedure  and  the  structural  variations 
involved  primarily  differences  in  physical  location  of  team  members.  No 
performance  differences  occurred  among  these  team  variations,  but 
comparison  with  individual  operator  performance  data  obtained  in  an 
earlier  phase  of  the  study  indicated  that  the  team  configurations  were 
better.  The  author  stressed  that  the  team  chief's  coordination  role  was 
particularly  important  for  successful  mission  performance. 

Tn  summary,  a  consistent  finding  Is  that  as  team  lead  increases  and 
other  factors  3uch  a3  team  size  remain  constant,  team  performance 
decreases.  Increased  load  negatively  affects  not  only  an  individual's 
own  responsibilities  but  also  his  responsibilities  to  other  members 
which  in  turn  reduces  their  performance.  Work  structure  or  distribution 
does  affect  team  output.  Researchers  have  stressed  th°  need  to  create 
structures  which  reduce  the  denied  for  team  member  coordination. 

However,  there  are  some  indications  that  coordination  demands  do  not 
necessarily  have  negative  impacts  when  high  degrees  of  accuracy  ar° 
required,  when  efficient  organizational  arrangements  ar»  used,  and  when 
individuals  are  skilled  in  handLing  coordination  demands. 


Communication  Structure 


Much  of  the  small  group  research  on  communication  structures  stems 
from  Leavitt's  (1951)  work  on  communication  nets,  (e.g.,  star,  chain, 
wheel).  Guetzkow  and  Simon  (loss)  criticized  Leavitt  for  not 
distinguishing  between  communication  restrictions  upon  performance  and 
organizational  restrictions.  When  groups 

used  the  optimal  organization  pattern,  different  communication  nets 
yielded  similar  performances.  The  authors  noted,  however,  that  certain 
communication  nets  created  more  organizational  problems  than  others, 
thus  lengthening  the  time  to  achieve  efficient  task  performance. 

Lanzetta  and  Roby  (1955a)  also  found  that  groups  had  difficulties  in 
setting  up  an  efficient  system  for  detecting  and  communicating 
information  changes.  "Communication  problems  may  result  from  ignorance 
on  the  part  of  response  agents  as  to  when  information  bearing  on  their 
controls  enters  the  group  at  somQ  other  station,  and  on  the  part  of 
information-source  persons  as  to  the  relevance  of  new  information  they 
receive.  Detection  difficulties  nay  be  a  function  of  a  response 
conflict  generated  by  Placing  the  individual  in  the  dual  role  of 
response  agent  and  information  source"  (p.  R13).  Some  of  the  studies 
cited  in  the  previous  section  on  workload  and  work  structure  stressed 
the  importance  of  efficient  communication  to  team  performance. 

George  and  Dudek  (19'r|1)  examined  the  role  of  verbal  communication 
during  crew  training.  Results  shewed  that  performance  was  lower  when 
verbal  communication  was  limited  in  the  early  3t.ages  of  training  than 
when  verbal  communication  was  allowed,  and  that  verbal  communication 
facilitated  learning  the  use  of  non-verbal  cues. 

Group  Planning  and  Orientation 

Group  planning  and  orientation  nr»  commonly  stressed  functions 
within  miliary  units.  The  importance  of  these  functions  is  supported  by 
some  small  group  studies.  Hackman,  Trousseau  and  Weiss  (1975)  compared 
three  stategies  which  affected  the  manner  in  which  a  small  group 
approached  a  task  (assembly  of  small  electrical  components).  One 
strategy  instructed  group  members  to  discuss  how  they  were  going  to 
accomplish  the  task;  another  strategy  instructed  members  to  immediately 
begin  work  and  avoid  discussion  of  the  task;  and  the  third  strategy 
involved  no  instructions  to  the  groun  (the  control).  Two  task 
conditions  were  also  investigated.  In  one  condition  every  group  member 
received  the  same  information  about  the  task;  in  t.he  other,  group 
nonbers  wer°  given  unequal  information.  As  exnected,  based  on  previous 
work  with  small  groups,  little  discussion  of  performance  strategies 
occurred  in  the  third  group.  Under  the  unequal  task  condition  where  the 
appropriate  performance  strategy  was  not  immediately  obvious,  the 
discussion  strategy  resulted  in  higher  performance  than  instructions  to 
inhibit  ciscussion.  However,  under  the  °qual  task  condition  where  the 
appropriate  performance  strategy  was  obvious.  Instructions  to  inhibit 
discussion  facilitated  performance.  Oje3ticnnaire  results  suggested 
that  th"  discussion  groups  encountered  more  task  and  interpersonal 
problems  than  the  other  groups,  but  wern  more  flexible.  Tn  light  of 
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these  results,  one  might  hypothesize  tint  discussion  of  mission  strategy 
might  he  appropriate  for  some  military  team  tasks  (e.g.,  emergent  tasks) 
but  not  for  others  (e.g.,  established  tasks). 

In  another  small  group  problem-solving  study  by  fhure  et  al.  (1962) 
a  control  group  had  no  opportunity  for  discussion:  a  second  group  could 
plan  only  during  the  period  of  task  completion;  a  third  group  nlanned 
between  periods  of  task  completion.  Only  the  third  group  performed 
well.  In  the  control  group  no  stable  communication  structure  occurred. 
In  the  second  group  where  planning  and  task  accomplishment  occurred 
simultaneously,  only  a  f«w  groups  established  communication  structures. 

Pr  essure  to  complete  the  task  seamed  more  important  than  nlnnning  how  to 
complete  it.  In  the  third  group,  a  hierarchical  communication  structure 
was  established  rather  early,  and  task  performance  paralleled  the 
emergence  and  stability  of  this  structure.  These  results  have 
implications  for  military  team  training.  Military  personnel  need  to  be 
reminded  of  the  value  of  planning  when  pressure  to  complete  a  mission 
exists  since  they  are  apt  to  neglect  it  even  though  they  know  it  is 
likely  to  improve  team  performance  in  the  long-run. 

WHAT  HAS  BEEN  THE  IMPACT  OF  M^L^TARY  GAINING  PROGRAMS  n*<  TFAM  PROCESSES 

AMD  PERFORMANCE? 

Of  the  variables  examined  in  small  group  studies  and  simulations  of 
military  teams,  performance  feedback  has  been  systematically 
incorporated  into  most  military  team  training  programs  and  has  had 
positive  effects  (Alexander,  Kepner  *  Tregoe,  1962;  Findlay,  Matyas  A 
Rogge,  1055;  George,  196?a;  1f>?9;  Havron  et  al.,  1955;  Root  et  al., 

1070;  API  studies  on  REATRATN  I076-I079).  Feedback  was  provided  in 
different  ways  in  these  programs,  yet  its  importance  in  improving  team 
performance  and  in  changing  team  behavior  and._tactics  during  the  conduct 
of  an  operation  was  stressed  hy  all  investigators. 

Alexander  et  al.  (1962)  varied  the  amount  of  feedback  Air  Defense 
crews  were  provided  in  debriefing  sessions.  Those  crew3  with  feedback 
improved  on  practically  every  criterion  compared  to  the  stable 
p°rfornance  of  crews  who  did  not  get  feedback.  The  authors  found 
debriefing  feedback  particularly  effective  for  Air  Defense  functions  on 
which  there  was  little  information  about  the  adequacy  or  performance 
during  the  mission  itself,  where  the  only  way  feedback  could  be  obtained 
was  through  debriefing  sessions.  This  result  supports  Briggs  and 
Johnston'3  (196?)  recommendation  that  KOR  hy  instructors  is  particularly 
valuable  in  r<»am  tasks  wh^re  there  is  little  or  no  feedback  intrinsic  to 
the  task  itself. 

Tactical  studies  of  Tnfsntry  unit  performance  rrom  the  1b5ns  to  the 
present  have  stressed  the  importance  of  feedback  (George,  1?r'?a;  1070; 
Havron  et  al.,  ingg;  Root  et  al.,  1r'"fl;  A^T  studies  on  REALTRATM, 
l07r_i'VTq).  Tf,  f->rt  the  engagement  simulation  programs  have  been  built 
around  th°  principle  of  providing  f^dback,  both  during  and  after  the 
conduct  of  a  tactical  operation.  Develoment  of  procedures  to  provide 
realistic  feedback  during  a  mission  has  be^n  stressed.  The  RFALTRi'Tr] 


program  is  a  good  example  of  this.  Use  of  telescopes  to  determine 
unique  individual/vehicle  number  identification  provides  feedback 
regarding  casualty  assessment  during  the  conduct  of  an  operation.  After 
action  reviews  by  experienced  training  personnel  provide  additional 
feedback  on  tactical  performance.  The  MTLFS  (multiple  integrated  laser 
engagement  simulation) ,  which  is  presently  being  fielded  within  the  Army 
but  uses  laser  equipment  for  casualty  assessment,  i3  based  upon  the  same 
feedback  principles. 

Another  training  variation  in  reinforcement,  rather  than  feedback 
per  se,  is  illustrated  by  Findlay  et  al.  (Id^F).  A  weekly  squad 
competition-reward  program  was  established  with  squads  participating  in 
the  program  improving  more  on  tactics  and  map  reading  tests  than  squads 
who  w»rc  not  in  the  reward  program. 

Another  principle  stressed  in  some  training  programs  is  that  one 
"learns  by  doing"  (George,  lO^ta,  iqmcj  Root  et  al . ,  Id'7')).  For  the 
military,  this  principle  can  be  restated  as  "learning  by  doing  in  a 
conbat-like  environment."  George’s  investigations  show  that  if  you  want 
an  Tnfantry  souad  to  coordinate  under  the  pressure  of  combat,  then  you 
must  must  train  under  similar  conditions  and  "nphasize  the  consequences 
of  failure  to  coordinate.  His  program  involved  inserting  events  into 
tactical  training  missions  that  forced  teamwork  among  squad  members. 
Similar  principles  are  illustrated  in  the  Small  Independent  Forces 
(STAF)  materials  developed  by  HumPRO  (1o"0).  The  FFFTFATN  program  (Root 
et  al.,  1079)  focused  on  several  ways  of  providing  junior  Infantry 
leaders  with  tactical  training  that  essentially  presented  different  ways 
of  "doing":  gameboard  exercises,  field  exercises  with  leaders  only,  and 
RFALTRATU  field  exercises  with  troops.  Conclusions  reached  by  Shriver 
et  al.  (1979),  that  small  unit  leader  training  programs  which  involved 
only  gameboard  exercises  did  not  provide  adequate  practice  in 
leader/group  interaction  and  communication  and  that  field  exercises  rare 
needed,  support  the  principle  of  "learning  by  doing"  in  as  realistic  a 
situation  as  possible.  However,  they  also  noted  that  certain  types  of 
exercises  (attack  vs.  defend)  required  more  teamwork  than  others.  Thus 
field  training  exercises  may  be  more  important  in  some  contexts  than 
others. 

Despite  the  stress  upon  verbal  communication  in  many  small  group 
and  military  simulation  studies,  there  have  been  few  military  training 
programs  that  stressed  member  communication;  its  content,  timing, 
frequency,  etc.  However,  f-iegel  and  Federman  Ob'7!)  did  train 
antisubmarine  warfare  helicopter  crews  on  four  communication  content 
dimensions  that  had  been  shown  to  describe  crew  communication.  Crews 
who  received  3uch  training  differed  in  both  the  absolute  and  relative 
frequency  of  these  content  dimensions.  The  trained  group  also  performed 
hettor  during  a  simulated  tactical  niS3ion  than  the  untrained  group. 

Havron’s  studies  in  the  IdGOs  with  Tnfantry  squads  illustrates  one 
way  in  which  a  successful  team  training  program  can  be  developed.  Tn 
the  first  phase  of  the  work,  three  experimental  programs  were  compared: 
the  group  participation  method  stressed  maximum  participation  of  each 
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squad  member  in  the  presentation  and  discussion  of  training  materials  in 
order  to  develop  group  loyalty  and  esprit  de  corps;  in  the  fundamentals 
method  all  tactical  training  was  structured  .around  several  basic  combat- 
principles  which  served  as  a  frame  of  reference  for  all  squad  missions; 
the  team  training  method  stressed  the  duties  of  each  member,  employed  a 
self-corrective  system  for  performance  of  these  duties,  and  used  two 
teams  within  each  squad  to  improve  control  and  communication  (the 
Infantry  squad  at  that  time  did  not  have  the  present  fire  team 
structure),  based  upon  the  tactical  performance  of  squads  trained  in 
these  three  programs,  a  composite  training  program  was  developed  which 
essentially  combined  the  best  of  all  three  programs.  Tt  used  all  of  the 
combat  fundamentals  training,  major  parts  of  the  team  training  method, 
and  very  little  of  the  group  participation  method. 

The  composite  program  was  very  successful.  Tn  fact,  a  most  unusual 

result  occurred  -  there  was  no  overlap  in  perforamnce  between  the 

composite  trained  squads  and  a  comparison  group  on  the  Leadership  group 
test.  The  authors  attributed  this  strong  difference  to  the  fact  that 
"mutual  interdependence  of  men  and  the  responsibility  of  all  for  squad 
performance"  was  emphasised  throughout  the  training  program.  The  men 
and  the  leader  were  encouraged  to  talk;  to  communicate.  Procedures  were 
developed  so  that  individual  members  could  integrate  their  individual 
task  performance  to  the  welfare  of  the  entire  unit.  Thu3  when  the 
leader  was  attrited,  as  often  happens  in  combat,  the  remaining  members 
were  able  to  successfully  continue  the  mission,  A  strong  leader  might 
not  need  to  use  such  a  "help"  system,  but  he  could.  On  the  other  hand, 
weaker  leaders  often  profited  from  using  such  a  system,  thereby 
increasing  the  performance  of  the  entire  squad.  Tt  is  important  to  note 
that  these  conclusions  stressed  the  importance  of  team  training,  not 
necessarily  individual  proficiency,  to  mission  success. 

Two  other  types  of  military  studies  need  to  be  mentioned.  The 
BffRL  studies  of  image  interpretation  { 1 o^g_i 0^1 )  developed  and  tested 
the  team  consensus  feedback  method  as  a  method  for  maintaining  and 
enhancing  the  proficiency  of  individual  image  interpreters  (individuals 
who  must  extract  information  from  surveillance  displays).  On  actual 
missions  image  intemreters  work  alone  and  are  often  unaware  when  they 
are  doing  a  poor  job.  Tn  team  training,  however,  interpreters  were 
forced  continually  to  examine  themselves,  since  their  teammates  found 
targets  and  made  identifications  that  disagreed  with  their  own.  This 
awareness  forced  the  team  members  to  look  hard  at  the  target,  and 
allowed  less  proficient  interpreters  to  become  aware  of  their 
deficiencies  and  to  learn  from  the  more  proficient  interpreters. 

The  UbARTEM  studies  (1f)'7F-10?0)  on  continuous  operations  in  Field 
Artillery  Fire  Direction  Centers  (FTC)  illustrate  the  complexity  of 
team  tasks  and  expand  the  nunher  of  variables  that  trainers  ne^d  to 
include  in  military  training  programs,  ""he  studies  also  suggest  that 
researchers  nay  have  only  a  minimal  understanding  of  the  factors 
affecting  real-life  team  performance. 


WHAT  TRAINING  RECOMMENDATIONS  HAVE  BEEN  MADE  FOR  MILITARY  TEAMS? 


The  following  section  highlights  the  major  team  training 
recommendations  that  have  been  made  by  experts  in  the  field.  A  brief 
elaboration  of  each  is  also  provided. 

T«am  members  should  receive  performance  feedback.  (Alexander  et 
al . ,  1962;  Biel  et  al.,  195?;  Briggs  A  Johnston,  1967;  Caviness  A  Titus, 
I0*77;  Chapman  et  al.,  1959;  Findlay  et  al.,  1«55;  API  REALTRAIN  studies, 
1076-197h).  Training  situations  that  provide  feedback  during  the 
exercise,  as  an  automatic  consequence  of  teen  and/or  individual  actions, 
as  well  as  instructor  feedback  after  the  exercise  are  preferred.  Some 
tasks  have  feedback  mechanisms  built  into  them;  that  is,  team  members 
can  immediately  observe  the  consequences  of  their  actions.  Other  tasks 
do  not  provide  such  intrinsic  feedback.  Although  feedback  in  the  form 
of  debriefings  or  after  action  reviews  is  important  in  both  situations, 
it  is  particularly  critical  in  the  latter  since  that  is  the  only 
feedback  members  receive.  During  initial  training  feedback  by  the 
instructor  should  not  be  too  detailed  or  voluminous  since  individuals 
cannot  absorb  and  may  even  misuse  such  information.  At  later  stages  of 
training,  feedback  should  be  more  refined.  Feedback  must  be  provided  on 
all  important  aspects  of  team  functioning  since  individuals  tend  to 
maximize  performance  on  those  aspects  about  which  they  receive  feedback. 
Individual  feedback,  rather  than  total  team  feedback,  i3  particularly 
desirable  in  tasks  where  one  man  cannot  compensate  for  teammates 
deficiencies. 

Team  training  should  he  preceded  by  individual  training  (Daniels  et 
al.,  1972;  Dyer,  IdRO;  Finley  et  al. ,  1 972;  Johnston,  196(5;  Kress  & 
McGuire,  1Q7Q;  Schrenk  et  al . ,  1969;  O'Brien  et  al.,  197<}).  Some  degree 
of  individual  proficiency  i3  necessary  for  team  training  to  be 
successful  In  addition,  cross-training  of  team  skills  is  not  effective 
until  individual  expertise  has  been  acquired.  The  relative  emphasis 
given  to  each  form  of  training  depends  on  the  team  task,  with  tasks  that 
demand  little  member  coordination  requiring  less  team  training  than 
those  high  on  this  dimension. 

Team  training  should  be  sequpneed  in  terns  of  increasing  complexity 
and  degrees  of  teamwork  (Biel  et  al.,  1d57;  Ppguslaw  A  Porter.  1962; 
Caviness  A  Titus,  19'77;  Chapman  et  al.,  logo;  George,  1067,-,,  1970; 
HumRRO,  1970;  Kres3  ft  McGuire,  19?9;  Thurmond  A  Kribs,  197B).  The  most 
complex  form  of  team  training  involves  situations  that  include  emergent 
(unexpected,  new)  tasks.  Cross-training  can  be  used  in  team  training  to 
increase  both  individual  and  team  proficiency. 

The  entire  team  should  participate  in  team  training  (Biel  et  al., 

1  nc7;  Chapman  et  al.,  10B9;  Schrenk  et  al.,  1 0601 ,  The  concept  of  the 
entire  team  includes  officers  who  add  leadership,  stress,  and 
motivation,  and  improve  team  cohesion. 

Team  training  should  he  conducted  periodically  (Findlay  et  al., 
long;  George,  196',a,  fehrenk  et  al.,  icr,o).  Repetition  of  training  will 


increase  long-term  retention  of  skills.  Periodic  training  3hotild  be 
conducted  with  different  task/situaticns  to  enhance  individual  and  team 
proficiency. 


Military  teams  should  be  trained  in  conditions  which  approximate 
those  situations  in  which  they  will  he  expected  to  perform  (Briggs  A 
Johnston,  1966a,  1967;  George,  Id loan;  HumRR<\  1d^n:  Tones  \  '"Vlom, 

1 95 4 ;  Kress  *  McGuire,  1079;  Root  et  al.,  1970;  Shriver  et  al.,  197°; 

ART  REALTRATJ  studies,  1016—1079).  If  you  expect  a  team  to  perform 
under  stress,  members  must  train  under  stress.  If  you  expect  a  team  to 
work  as  a  coordinated  unit,  members  must  he  trained  under  conditions 
that  force  teamwork.  Teams  find  it  easier  to  adapt  to  simpler 
conditions  than  to  more  complex,  demanding  conditions.  The  success  of 
training  programs  such  as  REALTRAIN  (which  also  included  feedback) 
testifies  to  the  importance  of  realistic  training  settings. 

Team  goals  should  be  clarified  (Biel  et  al.,  1957;  Caviness  A 
Titus,  Id'7'7;  doguslaw  A  Porter,  1967;  Chapman  et  al.,  195°).  Team  goals 
should  be  spelled  out  in  every  way  possible.  Illustrations  should  be 
presented  to  show  the  consequences  of  errors  to  the  team's  performance. 

Interdependencies  .among  team  members  should  be  clarified  (Boguslaw 
A  Porter,  19h?;  Daniels  et  al.,  107?;  George,  19*ia,  in'70;  Havron  et 
al.,  10S5;  HumRRO,  Idio,  Schrenk  et  al.,  1969).  Members  of  teams  cannot 
and  should  not  act  independently  of  each  other.  Lack  of  coordination 
can  often  lead  to  serious  team  errors.  The  ways  in  which  one  member's 
actions  impact  upon  another  member  or  upon  the  team  as  a  whole  need  to 
be  illustrated  and  stressed. 

Team  training  should  include  training  individuals  to  analyze  their 
own  errors,  to  sense  when  the  team  or  teem  members  are  overloaded,  and 
to  adjust  their  behavior  when  ov°rlcads  occur  (Poguslaw  A  Porter.  196?; 
George,  1979).  In  a  team  it  is  easy  to  blame  someone  else,  the  group  as 
a  whole,  or  a  piece  of  equifxnent  for  one's  own  errors;  but  such  actions 
are  done  at  the  expense  of  not  learning  how  to  avoid  the  error  in  the 
future.  A  team  member  needs  to  be  able  to  sense  when  any  member, 
including  himself,  is  overloaded.  Members  should  be  taught  how  to 
adjust  their  behavior  when  overloads  occur. 

WHAT  0'JEST  I  Of  IS  AMD  METHODOLOGICAL  ISSUES  MEED  TO  BE  EXAM  I  TIED  TN  ORDER  TO 
IMPROVE  TEAM  TRAINING  AMD  ASSIGNMENT7 

Where  should  we  go  from  here?  Practically  everyone  who  has 
examined  the  team  area  agrees  that  there  is  a  lack  of  adenuate  theory, 
method,  and  systematic  research,  and  that  what  is  known  about  teams  has 
not  been  applied  to  military  training  programs  (Borgatta,  Lanzctt.a, 
McGrath  A  Strcdbock,  195”;  Collins,  lO77;  Hackman  A  Morris,  loeg;  Hall  A 
Rizzo,  1075;  McGrath  A  Altman,  1 9*6;  Meister,  lr>’T6;  Wagner  et  al., 

1977).  Over  twenty  years  ago,  a  task  force  on  teams  under  the  Erector 
of  Defense  Research  and  Engineering  (Borgatta  et  a).,  lnsc>  concluded 
that  military  support  was  critical  to  progress  in  these  areas,  since  few 


civilian  agencies  have  a  need  to  generalize  to  a  variety  of  teams, 
focusing  instead  on  problems  related  to  human  relations  training. 

Given  the  ntnber  of  excellent  state-of-art  reviews  that  have  been 
published  within  the  last  twenty-five  years  and  the  fact  that  progress 
has  been  limited  during  this  period,  it  is  doubtful  whether  this 
reviewer  can  suggest  any  new  research  areas  or  identify  any  new 
methodological  needs.  However,  in  this  final  section,  the  focus  will  be 
on  research  questions  and  related  methodological  issues  which 
relate  specifically  to  military  team  training  and  assessment. 

What  are  the  unlnue  features  of  teams0 

This  question  must  be  addressed  from  both  conceptual  and 
methodological  viewpoints.  Obviously,  conceptual  developments  are 
central  to  theoretical  work.  Conceptual  work  at  both  molar  and 
molecular  levels  is  needed,  followed  by  development  of  measurement 
procedures  to  objectively  identify  the  existence  of  team  characteristics 
(i.e.,  to  distinguish  teams  from  nonteams,  and  team  tasks  from  group  and 
individual  tasks)  and  to  quantify  the  strength  of  these  characteristics 
(i.e.,  some  team3  may  be  characterized  primarily  by  dimension  A,  others 
by  dimension  B).  Such  efforts  are  critical  to  the  systematic 
investigation  of  other  research  questions  and  to  the  development  of 
assessment  procedures. 

Some  work  in  this  area  is  presently  being  sponsored  by  the  Army 
Research  Institute.  The  work  by  Hieva  et  al .  (1073)  was  an  initial 
attempt  to  identify  the  basic  dimensions  that  distinguish  teams  from 
collections  of  individuals  (e.g.,  orientation, 
organization)  in  human  factors  terms,  to 

identify  team  functions.  Follow-up  efforts  in  this  area  include 
validation  of  the  team  functions  based  on  observation  of  Army  team 
operations  and  the  development  of  measurement  instrunents  to  identify 
and  quantify  each  function.  Another  ongoing  effort  focuses  on 
identifying  and  describing  at  a  more  molecular  level  the  dependencies 
(e.g.,  verbal,  nonverbal)  among  team  members;  dependencies 
conceptualized  in  such  a  way  that  they  can  applied  to  any  team.  Tn 
human  factors  term3,  this  analysis  is  at  the  task  level.  Procedures  for 
recording  and  describing  such  dependencies  are  being  developed.  This 
work  is  based  on  observations  of  a  variety  of  Army  teans.  Future 
efforts  will  focus  on  relating  team  functions  to  team  tasks/dependencies 
in  that  functions  are  inferred  rrom  dependencies.  This  final  effort 
should  yield  procedures,  at  both  conceptual  and  methodological  levels, 
for  defining  the  nature  of  "teamwork." 

How  do  teams  develop? 

A  training  program  needs  to  be  hosed  on  a  concept  of  '/hat 
characterizes  a  good  team  and  what  stages,  if  any,  a  team  goes  through 
in  its  development.  Ar«  there  Pi ageti an-1 ike  stages  of  team 
development;  some  aspects  that  you  cannot  rush  no  matter  what,  the 
training?  What  team  skills  arc  susceptible  to  training0  no  teams 


progress  through  the  sane  phases  of  development  irrespective  of  group  and 
individual  learning  rates  or  the  team  tasks'’  How  do  interpersonal 
nerceptions  and  expectancies  change  with  experience  and  how  do  these 
changes  affect  team  peformance? 

Longitudinal  studies  of  teams  are  needed  in  order  to  address  such 
developmental  questions.  Since  team  development  may  vary  with  the  type 
of  team  and  the  teem  task,  such  variations  should  be  examined.  Teams 
need  to  be  exposed  to  routine  tasks,  unexpected  tasks,  new  task3,  and 
stressful,  demanding  tasks  in  order  to  examine  the  full  range  of  team 
behavior  and  development.  Procedures  that  record  sequences  of 
interaction,  rather  than  simply  summarize  frequencies  or  rates  of 
interaction,  are  needed  3o  that  such  sequences  can  be  related  to  task 
goals  ana  strategies.  Such  procedures  nay  be  particularly  important  for 
describing  phases  of  team  development  ana  the  distinguishing  features  of 
good  and  poor  teams. 

What  are  the  characteristics  of  good  teams  and  how  do  these 
characteristics  relate  to  training  criteria'’ 

Although  teams  may  continue  to  evolve  with  time  and  experience, 
there  comes  a  point  when  individuals  can  identify  a  good  team  when  they 
see  one.  What  ar«  the  characteristics  of  such  teams?  Are  r.hese  the 
criteria  to  which  we  train0  Is  observation  the  only  way  of  identifying 
such  criteria;  is  it  the  best  way;  or  can  such  criteria  also  be 
determined  by  applying  human  factors/systems  approaches0  Do  excellent 
teams  exhibit  characteristics  that  cannot  he  or  are  not  frequently 
derived  from  system  analysis  techniques?  Are  "good"  teams  identical  or 
is  there  more  than  one  way  of  being  "good0"  Obviously,  if  alternatives 
exist.,  multiple  criteria  should  also  exist.  In  judging  a  team^what  is 
an  appropriate  hnl anc«  between  process  and  product  criteria0  Within 
each  of  these  domains  are  certain  criteria  more  important  for  some  teams 
and/or  team  tasks  than  others (e.g.,  product  criteria  -  tin"  versus 
accuracy)?  What  is  the  best  way  to  make  these  determinations0 

fince  we  do  not  have  the  answers  to  such  questions,  researchers 
should  continue  to  use  a  variety  of  approaches  to  identify  the 
characteristics  of  eood  teams.  Application  of  a  single  approach  may  be 
too  narrow.  Strategies  f0r  identifying  team  criteria  need  to  be 
developed.  Tmprovements  also  need  to  be  made  in  th°  criterion  measures 
themselves,  both  process  and  product.  We  must  always  be  aware  of  the 
tendencies  to  measure  what  is  easy  to  measure  and  to  overuse  a  technique 
once  it  has  been  developed,  neglecting  work  on  other  needed  techniques. 

What  variables  influence  team  behavior? 

The  list  of  variables  that  could  impact  upon  tean  performance  could 
he  ®ndless.  However,  previous  research  in  this  area  points  to  some 
areas  that  need  to  be  exnlor°a  further,  and  the  nature  of  the  military 
training  environment  indicates  other  variables.  The  influence  of  such 
variables  on  team  processes,  team  output,  .and  the  interaction  between 


team  processes  and  products  needs  to  be  examined.  Tt  is  also  important 
to  know  which  factors  are  under  a  trainer's  control  ana  which  are  not. 

Research  indicates  that  team  behavior  is  influenced  by  feedback. 
Briggs  and  Johnston  made  many  recommendations  regarding  the 

application  of  feedback, but  there  have  been  no  systematic  studies  on  the 
effects  of  such  orocedures  using  military  teams  nor  on  the  ease  with 
which  such  procedures  can  be  implemented  within  the  military  training 
environment.  Other  unresolved  issues  include  the  appropriate  balance 
between  individual  and  group  feedback,  the  specificity  and  detail  of 
feedback,  how  to  train  trainers  to  giv®  appropriate  feedback,  and  how  to 
design  training  environments  that  provide  more  complete  feedback. 

Team  load  affects  team  performance.  '/ith  military  teams,  load  is  a 
critical  issue.  In  combat,  teams  are  under  considerable  stress  and 
pressure,  and  may  be  forced  to  operate  for  long  periods  of  tine,  'luch 
more  information  is  needed  on  how  these  factors  influence  team  behavior 
and  interact  with  team  exp®rience/3ki1 l,  and  how  one  can  best  train  and 
organize  a  team  for  such  situations. 

continuing  problem  within  Array  units  is  turnover  in  personnel  . 
Certain  types  and  degrees  of  turnover  have  been  shown  to  produce 
decrements  in  team  performance.  Yet  there  are  still  unanswered 
questions  regarding  turnover.  Are  some  types  of  teams  less  affected  by 
turbulence  than  others  and  why0  '.'hat  are  the  best  procedures  for 
integrating  a  new  individual(s)  into  a  team? 

The  issue  of  team  size  has  be®n  extensively  studied  in  the  small 
groun  literature  with  the  focus  being  upon  whether  or  not  team  output  is 
a  linear  function  of  team  size.  However,  given  the  reality  of  combat 
attrition  and  the  present  military  manpoiver  shortages,  the  critical 
question  is  how  3nall  a  team  can  become  before  its  performance  is 
significantly  degraded.  Can  teams  be  reorganized  or  restructured  to 
minimize  the  effect  of  size  reductions?  Can  cros3-training  reduce  the 
impact  of  reduction  in  size0  At  what  point  is  the  team  size  so  small 
that  the  team  essentially  ceases  to  exist? 

Studies  indicate  that  individual  proficiency  is  needed  before 
unit/team  training  can  be  effective.  But  there  is  little  research  on 
how  much  individual  training  is  needed  and  on  strategies  for 
analytically  determining  the  desired  amount  of  individual  training. 

Does  the  amount  of  individual  training  vary  with  the  nature  of  the  team 
or  t®am  task,  with  the  complexity  or  individual  and  team  skills,  etc.° 

Ts  the  best  training  sequence  simply  individual  training  followed  by 
team  training,  or  is  th»re  some  point  in  team  training  where  it  is 
important  to  initiate  a  nor®  complex  and  demanding  individual-team 
training  cycle?  ’./hat  individual  skills  are  learned  during  team 
training0  ’/hat  individual  skills  cannot  be  learned  during  team 
training?  A  related  issu®  i3  th®  exr.®nt  to  which  higher-echelon 
training  at  the  company  and  battalion  level  provides  team  (squad-1 evel> 
training. 


There  is  substantial  research  on  the  retention  of  individual 
skills.  However,  little  is  known  about  the  rates  with  which  different 
types  of  team  skills  decay  and  the  frequency  with  which  refresher 
training  should  be  given. 

Although  military  leadership  questions  were  outside  the  scope  of 
this  bibliography,  this  area  should  not  be  ignored  in  team  research 
efforts.  In  particular,  it  is  important  to  know  whether  a  good 
leader’s  performance  can  compensate  for  a  poor  team.  Are  there  some 
situations  in  which  compensation  is  impossible  or  very  limited  and 
therefore  team  training  becomes  particularly  critical?  On  the  other 
hand,  it  is  also  useful  to  know  the  extent  to  which  a  good  team  can 
compensate  for  a  poor  leader. 

1/hat  team  skills  should  be  trained? 

Team  training  requirements  should  be  based  on  such  factors  as  an 
analysis  of  skills  required  for  team  mission  success,  skills  that  have 
been  demonstrated  to  affect  team  success,  skills  that  are  not  trained  in 
higher-echelon  exercises,  team  skills  that  are  not  learned  easily, 
skills  that  do  not  develop  automatically  when  a  team  is  formed  or  as  a 
simple  function  of  mission  repetition,  skills  that  decay  quickly,  and 
skills  that  are  performed  infrequently  but  are  essential  to  team 
survival  (e.g.,  aircraft  emergency  procedures).  Analytic  techniques 
need  to  be  developed  to  answer  some  of  these  issues;  further  research  is 
needed  to  address  others.  Research  without  analysis  or  analysis  without 
research  would  be  inappropriate  and  might  lead  to  inadequate  training 
programs. 

How  should  team  training  programs  be  designed  and  evaluated’’ 

Once  team  training  requirements  have  been  determined,  the  factors 
that  affect  team  performance  identified,  and  team  behaviors  that  are 
immune  to  manipulation  identified,  the  design  of  team  training  programs 
can  begin.  Training  resources  such  as  equipment,  tine,  training  ranges, 
other  training  media,  and  instructor  personnel;  the  skills  and  abilities 
of  the  team  members  being  trained;  and  the  interaction  between  member 
skills  and  training  media/resources  must  be  considered.  For  example,  in 
one  study  (Bialek,  Taylor  A  Hauke,  I07?)  techniques  successful  with  high 
aptitude  soldiers  failed  with  low  aptitude  soldiers.  Tn  particular, 
with  high  aptitude  individuals,  minimal  guidance  was  required, 
self-instructional  booklets  could  be  used,  fewer  practice  problems  and 
examples  were  necessary,  and  instructors  acted  primarily  as  class 
monitors.  Such  individuals  also  created  much  peer  pressure  among 
themselves  to  do  well;  pressure  that  was  not  characteristic  or  low 
aptitude  individuals.  Low  aptitiude  individuals  performed  better  with 
instructional  procedures  that  maximized  D"rsonal  infer action  with  the 
instructor . 


Tnst.ructionnl  techniques  that  arc  most  effective  for  training 
different  skills  should  he  determined.  Tt  is  highly  unlikely  that  one 
procedure  can  satisfy  all  training  renuir "merits  for  a  particular  team. 


Such  judgments  may  be  made  on  an  analytm  basis,  upon  experimental  data, 
and/or  upon  the  resources  available.  Techniques  for  integrating 
information  from  these  various  sources  should  be  developed.  Frequently, 
only  one  of  these  factors  is  strongly  considered.  Havron’s  (Havron  et 
al.,  1  o*s*5)  final  training  program  for  Tnfantry  3quads  wa3  based  on 
experimental  data;  apparently  there  were  few  resource  constraints.  In 
the  development  of  training  programs  for  n°w  military  equipment, 
front-end  analytic  techniques  are  used  heavily.  In  active  Army  units, 
resources  may  be  the  overriding  factor. 

Finally,  the  effectiveness  of  training  programs  mu3t  be  determined. 
Given  the  limited  body  of  knowledge  regarding  what  contributes  to 
effective  team  training  it  is  unwise  to  develop  and  evaluate  a  single 
program  for  a  military  team  —  to  put  all  your  eggs  in  one 
basket.  Much  can  be  learned  from  comparing  different  training  programs 
which  will  eventually  contribute  to  a  much  better  training  program.  Tt 
is  particularly  important  to  evaluate  such  programs  with  different 
samples  of  teams  and  under  different  environmental  conditions  (e.g., 
simulated  combat  conditions  vs.  garrison!.  Since  such  tests  can  he 
costly,  they  should  be  conducted  with  great  cv«  and  should  not  he 
initiated  until  the  researcher  has  good  assurance  that  the  assessment 
can  be  conducted  properly. 

Tn  assessing  team  training  effectiveness,  training  criteria  and 
training  standards  **or  success  on  those  criteria  must  be  employee. 

These  criteria  should  focus  on  dimensions  unique  to  teams.  The  issue  of 
measuring  team  skills  was  mentioned  earlier  in  this  final  section,  -and 
throughout  this  final  discussion  it  was  assmed  that  measures  of  team 
skills  (process  and  product!  existed.  However,  few  such  tools  do  exist 
and  their  actual  construction  is  not  easy.  The  importance  of  developing 
reliable  and  valid  measures  which  cover  the  sDectrir*  of  team  skills 
should  not  be  minmized.  Tt  would  be  unfortunate  if  the  knowledge  gained 
and  decisions  made  during  each  of  the  research  stages  just  described 
were  to  be  "bad”  ones  because  of  inadequate  or  inappropriate  measures  of 
team  skills. 
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The  bibliographic  entries  have  been  categorized  by  the  sections  cited  in 
the  table  of  contents.  Within  each  section,  the  studies  have  been 
alphabetized  by  author,  except  where  a  series  or  related  studies  has  been 
conducted  within  the  same  organization  or  by  the  sane  individuals.  Euch 
related  studies  are  grouped  together  at  the  end  of  each  section.  The  entries 
vary  in  length.  'Then  the  methods  and/or  results  of  a  study  were  particularly 
relevant  to  Army  teams,  this  information  was  described  in  some  detail.  Some 
articles  are  cited  in  more  than  one  section  of  the  hibl iogr aphy .  The  first 
r=.c,,r orice  of  the  article  provides  the  complete  summary.  When  the  article  is 
cited  again,  a  cross  reference  to  the  original  citation  and  a  brief 
description  are  given.  An  alDhabetical  listing  of  all  references  is  presented 
at  the  end  of  the  report.  This  reference  list  also  indexes  both  the 
appropriate  section(s)  and  page(s)  or  the  bibliography  for  each  study. 
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A.  LITERATURE  REVIEWS  AND/OR  MODELS  EXAMINING  EFFECTS  OF  VARIABLES  ON  TEAM 
PERFORMANCE 

Section  A  contains  reviews  of  snail  group/team  research  that  have  been 
published  within  the  last  twenty  years.  Some  were  oriented  toward  military 
teams,  others  were  not.  The  classification  below  presents  the  major 
emphasis(ses)  of  each  review. 

1.  Team  Training 

Alexander  A  Cooperband  (1^65) 

Boguslaw  A  Porter  (196?) 

Briggs  A  Johnston  (1967) 

Crawford  (1°69) 

Collins  (IP^) 

2.  Team  Functioning/Behavior /Processes 

Alexander  A  Cooperband  (inf SI 
Boguslaw  A  Porter  (1 96?) 

Hackman  (1079) 

Haine3  (1965) 

R.  Factors  affecting  Team  Performance 

Briggs  A  Johnston  (1^67) 

Denson  (1°RD 
Gagne  (196?) 

George  (1962) 

Geo.  Wash.  Univ.  Med.  Cntr.  ( 1  onru •> 

Gill  fit'll 
Hackman  (IT70) 

9.  Small  Group  Research 

Altman  (1066) 

Collins  (107”) 

Lorge  et  al .  (1  OB'*) 

5.  Communication 

Briggs  A  Johnston  ( 1 067)  Glanzer  A  Glaser  (1961) 

6.  Lessons  from  Combat  Experience 


McGrath  A  Altman  (1966) 

Hi°va,  Heishman  A  Rieck  (197B) 


Hoslin  (1059) 

Monigfeld  (1965) 

Enerr,  Berger  A  Popelka  (19R0) 
Merger,  Knerr  A  Popelka  11970) 
Meister  (1976) 

Nadler  (1979) 

Sells  ( 1 nf?) 


,?ood  et  al .  (I960) 

Xnerr,  Nadler  A  Berger  (1nR0) 
Steiner  (197?) 


Daniels  et  al.  (log?! 

Denson  (19R1) 

Hood  et  al .  (1 960) 

Turner,  Cohen  A  Greenberg  (10R1) 
Wagner  et  al.  (1977) 
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Alexander ,  L.T.  K  Cooperband,  A.S.  System  training  and  research  in  team 

behavior  (TM-25*1>.  Santa  »bniea,  Calif.:  System  Development 

Corporation ,  August  1S6S.  (DTTC  Mo.  AO  Wb) 

A  review  on  team  training  as  it  applied  to  air  defense  training  of 
computerized  conmand/control  systems  was  presented.  However,  most  of 
the  literature  reviewed  related  to  team  training  in  general  as  well.  A 
research  program  designed  to  address  research  gaps  in  team  training  was 
outl  ir<ed . 

The  authors  stated  that  computerized  command/control  training 
systems  should  achieve  the  following  training  objectives:  increase  the 
capability  of  system  personnel  to  respond  adequately  to  unusual 
environmental  situations,  develop  and  maintain  personnel  skills  in 
applying  existing  rules,  and  train  personnel  to  operate  effectively  as  a 
team.  Three  maior  sources  of  training  problems  associated  with  such 
systems  are  specification  of  training  objectives,  effective  use  of 
training  media  and  techniques,  and  evaluation  training  progress. 

'’’he  authors  presented  and  contrasted  two  theories  about  the 
characteristics  of  teams  and  how  teams  learn,  called  the  organismic  and 
the  stimulus-response  views  of  a  team.  They  suggested  that  the 
stimulus-response  model  applies  to  teams  operating  in  established 
situations,  while  the  organismic  model  applies  to  teams  operating  in 
emergent  or  changing  situations. 

A  review  of  previous  research  on  team  training  focused  on  three 
classes  of  variables:  input  or  task  environment  variables 
(specifically,  load),  knowledge  of  results  (intrinsic  and  extrinsic  *COR; 
team  and  individual  KOR),  and  exercising  or  practice  (scheduling  of 
practice,  team  and  individual  practice). 

A  model  of  team  behavior  in  emergent  situations  was  presented.  "The 
team  i3  an  information  processing  system  which  has  a  large  storage 
capacity,  part  of  which  is  devoted  to  procedures  for  action  that  are 
organized  hierarchically  into  plans  which  coordinate  the  behavior  of  the 
individual  members.  These  plans  may  be  given  to  the  team...  or  they  may 
be  generated  by  the  team  itself.  ...  The  task  situation  determines  which 
pl.an(s)  will  be  utilized.  The  performance  of  the  team  depends  on  how 
good  the  plans  are  and  how  well  they  are  executed.  As  a  result  of 
continuing  experience  with  the  environment,  the  team  generates  and  tests 
new  plans  and  adopts  some  of  them....  'rhis  entire  process  may  be 
considered  as  a  two-level  learning  nrocess:  learning  the  characteristics 
of  the  environment  and  learning  new  methods  for  responding  to  it.  To 
the  extent  that  what  is  learned  at  eith°r  of  these  levels  can  be 
transferred  to  new  and  indeterminate  situations,  team  performance  will 
improve"  (p.  JR). 


Altman,  I.  The  small  group  field:  Implications  for  research  on 

behavior  in  organizations.  In  R.V.  Bowers  (Ed.)  Studies  on  nehevlcr 
in  Organizations.  Research  Symposium.  Athens,  f»a.:  University  of 
Georgia  Press,  IP'jfi,  pp  F4-RF-.  (hTIG  No.  AD  r  oni) 

A  system  for  classifying  the  results  of  small  group  research, 
developed  by  Altman  and  McGrath,  was  summarized.  General  statements 
were  made  regarding  the  effects  of  such  factors  a3  the  environment, 
group  characteristics,  and  individuals'  personalities  upon  the 
effectiveness  of  the  group.  Deficiencies  in  the  measurement  of 
performance  effectiveness  were  also  cited. 

Boguslnw,  R. ,  A  Porter,  E.H.  Team  functions  and  training.  In  P.M. 

Gagne  (Pd.),  Psychological  principles  in  systems  development.  New 
York:  Holt  Rinehart  A  Winston,  1G63,  pp. 

Hoguslaw  and  Porter's  paper  focused  upon  the  meaning  of  the  concept 
of  team,  the  meaning  of  team  functions  for  both  established  and  emergent 
team  situations,  .and  team  training  technologies.  A  team  was  defined  as 
a  "relationship  in  which  people  generate  and  use  work  procedures  to  make 
possible  their  interactions  with  machines ,  machine  procedures ,  and  other 
people  in  the  pursuit  of  system  objectives"  (p.  RRP).  Team  functions 
were  viewed  as  specific  purposes  i*hich  contribute  to  the  attainment  of 
the  team's  objectives.  Unless  team  functions  are  clearly  understood, 
system  performance  cannot  be  adequately  evaluated  and  training  of  team 
members  is  apt  to  be  unduly  unrestricted.  Team  training  was  defined  as 
"any  experience  in  which  a  team  engages  which  results  in  a  change  of 
team  function,  team  organization,  or  team  performance"  (p.  ‘,P1).  The 
authors  stated  that  a  serious  shortcoming  in  traditional  team  training 
efforts  i3  the  acceptance  of  work  procedures,  machine  procedures,  and 
machines  as  givens.  This  leads  to  defining  training  problems  solely  in 
terms  of  increasing  crew/team  proficiency  in  the  fixed  procedures  (that 
is,  component  training)  rather  team  training,  since  the  interaction 
among  •  components  of  the  team  is  ignored. 

Emergent  and  established  situations  were  distinguished  from  each 
other.  Any  team  may  deal  with  situations  that  vary  from  established  to 
emergent.  Generally  sneaking,  functions  for  established  situations  are 
formally  planned  for  in  the  design  of  a  system,  while  emergent 
situations  are  more  likely  to  be  ignored  on  the  formal  level.  Various 
approaches  to  formulating  established  functions  were  presented.  Five 
methods  for  dealing  with  emergent  situations  were  cited:  selection  and 
use  of  a  good  manager,  selection  and  use  of  equipment  and  facilities, 
formulation  of  Policy  guides,  improvement  of  systems  analysis  and 
computer  technologies,  and  te^  training. 

Team  training  for  ° st abl  ishec  or  emergent  situations  should  consider 
factors  other  than  training  each  nan  in  his  individual  job.  At  ]°ist 
six  other  factors  ecnsicered:  orientation  to  t»in  goals, 

training  in  irit-*rdep“ndcneies,  training  ‘’or  error  analysis,  training  for 
sensing  overload,  training  in  adlustnent  mechanisms,  and  training  ror 
emergent  situations. 


Much  prior  team  research  has  focused  on  established  functions  of 
teams,  A  disadvantage  with  such  a  simplified  approach  is  the  possible 
loss  of  significant  variables.  In  particular,  "where  total  systens  are 
subject  to  stress  by  overload  or  by  sudden  degradations,  representations 
of  established  functions  do  little  to  help  the  researchers  develop 
concepts  **or  training  teams  to  meet  these  overloads  and  stresses."  (n. 
All). 

**riggs,  0.  F. ,  K  Johnston,  W.  A.  Team  training  (Technical  Report: 

NAVTRADHVCFN  1g?7_U).  Colunbus ,  hhio :  fihio  State  University  Human 
Performance  Tenter,  June  1^".  (DTTC  t'o.  AD  6fin  Old) 

This  docinent  is  the  final  technical  report  on  a  series  of  studies 
of  Mavy  f-ombat  Information  Tenter  (CTO  team  training.  The  report 
summarized  the  last  year  of  research  which  focused  on  such  factors  as 
workload  f specifically ,  time  stress),  team  arrangement  (variations  in 
responsibilities  assigned  to  team  members),  content  of  team 
communication,  selective  reinforcement  of  team  communications,  and 
effects  of  communication  reinforcement  in  transfer  situations. 

An  excellent  technical  review  and  discussion  of  team  training 
research  was  also  presented.  Three  areas  were  examined:  team 
structure/task  organization,  training  variables,  and  communication 
variables.  The  authors'  conclusions  and  recommendations  (p.  U5-'49) 
regarding  each  of  these  areas  are  presented  in  their  entirety  in  the 
paragraphs  that  follow. 

Team  Structure  and  Task  Organization 

1.  A  hierarchical  structure  for  team  organization  is  desirable  for 
several  reasons: 

a.  Tt  is  more  reliable  than  a  decentralized  structure. 

b.  Less  total  training  time  is  required  for  personnel  since  each 
man  need  not  learn  all  jobs. 

c.  Tt  permits  an  open  communication  system  during  periods 
requiring  all  team  members  to  provide  data  and  opinions  so  as 
to  reduce  input  uncertainty  and  formulate  possible  courses  of 
action.  Moreover,  once  a  course  of  action  has  been  selected, 
it  permits  "leadership  control"  over  the  communication  system 
so  as  to  restrict  verbal  interactions  to  the  soeoific  job  of 
carrying  out  a  course  of  action. 

?.  Parallel  substructures  within  a  hierarchical  structure  are  rr'5rerrad 
to  serial  structures  for  several  reasons: 

a.  Tn  a  serial  structure  team  performance  is  more  dependent,  un  the 
least  skilled  team  member  than  is  the  case  in  a  parallel 
structure . 


b.  Load  balancing  is  more  easily  carried  out  in  a  parallel  team 
structure  although  care  must  be  exercised  in  such 
load-balancing  attempts:  one  should  avoid  increasing 
interoperator  interaction  requirements. 

3.  Superior  team  performance  nay  be  expected  in  teams  organized  3uch 
that  minimal  interaction  between  team  members  is  required  for  each  man 
to  do  his  /job.  Independence  of  .assigned  function  permits  each  operator 
to  utilize  his  entire  i nformation-processing  capacity  to  his  specific 
job;  if  required  to  interact  with  other  team  members  at  either  the  input 
or  output  level,  an  operator  must  share  that  capacity  between  specific 
demands  of  his  job  and  the  demands  of  the  interaction  process. 

Unfortunately,  despite  highly  overlearned  verbal  behavior,  teams  appear 
to  require  extensive  experience  before  they  learn  efficient  verbal 
interaction  procedures  or  before  th®y  acquire  interaction  discipline. 

4.  Teams  can  learn  to  adapt  to  an  increase  in  load  on  the  system 
provided  the  operating  procedures  pernit  such  flexibility.  Apparently, 
they  do  this  by  reassignment  of  function,  the  utilization  of  short-cuts, 
the  development  of  new  procedures,  etc.  However,  flexibility  in 
operating  procedures  is  a  mixed  blessing  in  that  there  are  unusual 
circumstances ,  such  as  emergencies,  when  more  rigid  rules  result  in 
better  overall  performance. 

Training  Variables 

1.  Adequate  debriefing  sessions  following  team  training  sessions  are  an 
invaluable  opportunity  for  the  team  to  examine  not  only  individual 
proficiencies  but  to  explore  alternative  ways  of  organizing  the  task  30 
as  to  develop  more  efficient  and  proficient  team  performance.  The 
instructor  would  do  veil  in  such  debriefing  sessions  to  provide  adequate 
time  for  discussions.  Too  often,  a  debriefing  during  training  is  made 
to  fit  the  time  available  before  the  students  rush  off  to  the  next  class 
or  assignment.  This  is  a  mistake,  especially  for  relatively  large  teams 
in  complex  systems. 

?.  The  debriefing  periods  provide  the  instructor  with  his  main 
opportunity  to  deliver  knowledge  of  results  (KOR)  regarding  the 
preceding  team  performance.  KOR  is  a  powerrul  tool  in  both  training  and 
operational  contexts,  and  several  conclusions  appear  in  the  literature 
regarding  its  effects  on  team  performance; 

a.  KOR  is  particularly  valuable  in  shaping  behavior  in  those  team  tasks 
for  which  there  is  relatively  little  feedback  intrinsic  in  the  task 
itself.  However,  care  must  be  exercised  during  training  so  that 
students  do  not  become  overly  deoend^nt  on  KOR  which  will  not  be 
present  in  operational  tasks. 

b.  The  use  of  individual-specific  Kny  (rather  than  total  team  KOR)  is 
desirable  especially  in  tanm  tasks  where  it  is  not  possible  for  one 
man  to  compensate  for  the  deficiencies  of  his  teammate(s).  This  is 
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especially  true  for  relatively  high-ability  team  members;  however, 
low-ability  team  members  can  benefit  equally  from  individual-specific 
or  from  total  team  KOR. 

c.  The  specificity,  detail,  and  quantity  of  KOR  must  be  controlled 
rather  carefully  by  the  instructor.  During  initial  training 
relatively  gross  aspects  of  individual  performance  are  satisfactory 
and  more  detailed  KOR  simply  cannot  be  used  by  the  team  members; 
indeed,  they  may  misuse  such  information.  TXiring  later  stages  of 
training  detailed  and  more  voluminous  KOR  may  become  invaluable  for 
the  "fine  tuning"  adjustments  of  highly  skilled  teams. 

d.  Teams  will  attempt  to  maximize  those  aspects  of  performance  about 
which  they  receive  specific  and  simple  kor  even  though  other  aspects 
of  team  performance  may  suffer  in  the  process.  Tn  other  words,  teams 
will  "do  ns  they  are  told"  by  the  instructor  via  KOR.  Therefore,  if 
several  asDects  of  team  performance  are  equally  important,  care  must 
be  exercised  not  to  emphasize  one  to  the  detriment  of  the  other 
aspects . 

e.  If  teams  experience  a  change  in  specific  and  simple  KOR  they  will 
readjust  th«»ir  performance  rather  rapidly  to  emphasize  that  aspect  of 
performance  about  which  they  now  are  receiving  KOR,  even  though  this 
results  in  a  deterioration  of  that  aspect  previously  emphasized  by 
KOR.  However,  if  teams  experience  a  change  from  specific  and  simple 
to  more  complex  KOR  (where  two  or  more  aspects  of  performance  are 
given  an  equal  weight!,  then  they  will  continue  to  emphasize  that 
aspect  of  team  performance  which  previously  was  the  subject  of 
specific  KOP  while  at  the  same  time  attempting  to  improve  all  aspects 
now  being  emphasized.  1hu3,  an  instructor  must  expect  some 
conservatism  in  team  performance  as  the  complexity  of  KOR  is 
increased,  i.e.,  a  team  will  "cling"  to  the  more  simple  past  as  the 
complexity  of  the  oresent  KOR  makes  it  more  difficult  for  them  to 
satisfy  instructor  demands. 

3.  Direct  evidence  for  the  superiority  of  team  training  over  individual 
training  does  not  exist.  Indeed,  laboratory  research  indicates  that  team 
performance  i3  superior  following  individual  training  in  systems  organized  for 
relatively  little  interaction  between  team  members;  and  in  systems  organized 
for  a  fairly  high  degree  of  interoperator  interaction  (coordination)  both 
laboratory  and  field  research  indicate  that  individual  and  team  training 
procedures  produce  fairly  comparable  team  performance.  This  is  not  to  deny 
the  use  of  team  training;  rather,  it  indicates  that  individual  training 
deserves  emphasis  even  in  so-called  team  training  simulators.  Tt  would  appear 
that  true  team  training  is  best  conducted  either  "on  the  (operational)  job"  or 
in  final  transition  training  with  operational  equipment. 

*4.  Operator  replacement  in  a  t e nm  can  have  a  temporary  deleterious  effect  on 
team  performance  especially  if  the  replacement  is  less  skilled  than  the  nan 
replaced.  However,  sufficiently  well  trained  replacements  nay  have  little  or 
no  such  effects.  The  team  can  aqapt  rather  quickly  even  to  a  replacement  with 


less  skill  than  the  man  replaced  through  load  balancing  and  other  adjustments 
within  the  team. 

Communication  Variables 

1.  Tntrat earn  interactions  involving  verbal  communications  are  an  index  to  the 
level  of  team  coordination  present.  However,  care  should  be  exercised  by 
instructors  in  using  the  more  obvious  aspects  of  verbal  communications  (such 
as  sheer  voltne)  as  evidence  for  the  acquisition  of  team  coordination,  ’lore 
subtle  aspects  of  communication,  such  as  the  presence  of  voluntary  messages 
which  anticipate  information  needs  of  other  teammates,  may  be  more  directly 
correlated  with  objective  measures  of  team  coordination. 

?.  With  training,  teams  exhibit  progressively  less  volume  of  communications 
and  the  pattern  of  these  messages  changes  as  a  function  of  both  training  and 
task  variables: 

a.  There  appear  to  be  four  general  characteristics  of  communications 
between  team  members: 

(11  One  class  of  messages  represents  attempts  by  teams  to  reduce 
inout  uncertainty. 

V>)  Oiven  som“  amassing  of  input  data,  a  second  class  of  messages 
represents  attempts  to  evaluate  what  is  "known,"  a  3tep 
necessary  to  the  formulation  of  hypotheses  or  alternative 
courses  of  action. 

("M  Following  data  evaluation,  a  class  of  messages  occurs  dealing 
with  possible  courses  of  action. 

('<)  s  a  single  course  of  action  is  decided  upon,  leadership  control 
messages  (commands)  occur  as  the  course  of  action  is 
implemented. 

b.  Leadership  control  results  in  a  discipline  on  the  team  in  their 
communications.  This  is  a  necessary  aspect  of  operational  systems, 
and  disciplined  communications  are  desirable  in  the  training  context 
also.  However,  in  the  latter,  the  instructor  should  be  alert  to 
avoid  premature  leadership  control  which  can  stifle  necessary 
intrateam  communications,  i.e.,  the  trainee  "commander"  should  not 
assume  control  too  early  in  a  problem  run. 

c.  Time  stress  on  a  team  will  result  in  fewer  communications  than  when 
they  are  required  to  accomplish  less  per  unit  tine.  Further,  under 
time  stress  the  pattern  of  team  communications  will  involve  more 
objective  information  messages  than  tactical,  evaluative,  or 
cpinicn-typo  messages.  Just  the  opposite  occurs  when  teams  work 
under  low  time  stress  and  when  th^y  are  encouraged  to  develop  highly 
coordinated  performance.  Tt,  follows  that  time  stress  fosters 
communication  discipline .  Whereas  t«arns  will  maintain  such 
discipline  when  experiencing  a  change  from  high  to  low  time  stress, 


the  opposite  does  not  occur,  i.e.,  the  more  free  and  relaxed 
interaction  among  team  members  which  is  possible  under  low  time 
stress  persists  when  time  stress  i3  increased.  Therefore, 
instructors  should  attempt  to  encourage  greater  self-discipline  and 
leadership  control  by  the  team  members  as  they  experience  significant 
increases  in  time  stress  during  and  between  training  problems. 

d.  The  availability  of  information  channels  in  a  system  markedly 
influences  the  content  of  team  communications.  Team  members  can 
utilize  the  less  efficient  verbal  communication  channel  to  transmit 
objective  information  when  machine  channels  (such  33  the  radar 
display!  suffer  partial  failure.  However,  such  transmissions  can 
occur  in  such  volume,  especially  in  less  capable  teams,  so  as  to 
exclude  other  necessary  types  of  messages.  Tt  appears,  particularly 
in  less  skilled  teams,  that  the  transmission  of  objective  data 
becomes  an  end  in  and  of  itself  to  the  exclusion  of  messages 
necessary  t.c  utilize  these  data. 

e.  One  can  control  the  volume  and  content  of  communications  between  team 
members  by  the  use  of  immediate  feedback  which  reinforces  one  type 
and  "punishes”  another.  Therefore,  again,  the  instructor  has  a 
potent  tool  to  shape  team  behavior.  However,  such  feedback  can 
produce  unusual  effects  on  performance  and  no  clecar  conclusion 
appears  as  yet  on  the  use  of  specific  training  for  verbal 
communications.  Tt,  is  apparent  that  the  acquisition  of  communication 
skill  is  a  rather  lengthy  process  despite  the  tremendous  overlearning 
present  in  this  response  mode. 

f.  Vi  general,  laboratory  research  on  team  communications  indicates  that 
the  less  such  interoperator  interaction,  the  better. 

Crawford,  ’'.P.  A  review  of  recent  research  and  development  on  military 
leadership,  command,  and  team  function  (HumRRO  Research  Memorandum). 
Alexandria,  Va,:  Human  Resources  Research  Office,  The  George  Washington 
University,  September  1%«.  (DTXC  No.  AT)  U7R  2RR) 

A  brief  review  of  team  training  studies  conducted  in  the  early  1960s  was 
presented,  including  work  on  air-direction  centers,  aircraft  crews,  Infantry 
squads,  and  tank  platoons. 

Collins,  J.J.  A  study  of  potential  contributions  of  small  group  behavior 

research  to  team  training  technology  development.  Alexandria,  Va.:  Esse 
Corporation ,  August  1h?7.  (DTTC  Ho.  AD  A0*n  dll) 

The  purpose  or  the  review  was  to  identify  scientific  and  technical 
advances  applicab’0  to  the  development  of  an  improved  team  training 
technology.  Team  training  research  and  small  group  research  were  both 
reviewed  for  theoretical  and  methodological  developments  and  for  substantive 
findings.  The  author  concluded  that  team  training  technology  is 
underdeveloped  and  that  few  advances  have  been  made  within  the  past  ten  years 
because  or  limited  research  and  development  funding.  Tom®  of  the  specific 
deficiencies  found  v/ere:  absence  of  a  theory  of  team  behavior;  lack  of 
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population  data  on  teams;  United  analytical  techniques  and  criteria  for  the 
study  of  teans,  their  training,  and  their  performance;  few  assessment, 
evaluation,  and  feedback  systems  for  use  by  operational  nilitary  units  during 
team  training;  lack  of  an  instructional  system  development  (T**D)  model  for 
teams;  and  absence  of  team  training  guidelines  for  use  in  the  design  of  large, 
complex  team  training  devices. 

Daniels,  P.V.,  Ald^n,  D.G.,  kanariek,  A.F.,  Dray,  T.H.,  &  Feuge,  R.L. 

Automated  operator  instruction  In  team  tactics  (N AVTRADEVCFN  70_C_0’in_l ) . 
St,  Paul ,  Minn.:  Honeywell.  January  1<vv».  CITTg  u0.  AD  73*  070) 

The  purposes  of  the  study  were  to  determine  if  a  generalized  approach  to 
team  training  was  feasible,  to  recommend  training  procedures  if  a  generalized 
approach  was  appropriate,  and  to  recommend  other  approaches  that  could 
increase  team  training  effectiveness,  three  Navy  training  devices  were 
selected  for  examination.  Tasks  performed  on  each  device  were  analyzed  in 
terms  of  a  task  taxonomy,  which  divided  the  task  into  stimulus,  cognition,  and 
response  elements.  These  elements  were  further  divided  as  follows: 

Stimulus  modality  (none,  visual,  aural,  touch,  combination,  other) 

Stimulus  information  uncertainty  (noise;  simple,  one-bit,  no  uncertainty; 
simple,  single-parameter,  discrete;  simple  multiparameter,  discrete; 
complex,  multiparameter,  discrete,  continuous  complex,  multiparameter, 
continuous;  complex  parameter) 

Perception  (unidentified,  detection,  discrimination,  recognition, 
identification,  classification) 

Information  processing  (data  analysis,  problem  diagnosis,  concept,  formation, 
Innovation/creation) 

Action  selection  (no  action,  seek  Information,  follow  specific  rule,  follow 
general  rule) 

Response  modality  (none,  visual  orienting,  verbal,  motor,  combination,  other) 

Response  complexity  (simple  discrete;  controlled,  single  parameter,  discrete; 
controlled,  multiparameter ,  discrete;  complex,  skilled,  continuous; 
compound,  nultiparameter ,  continuous;  high  skill,  fine  control) 

This  classification  procedure  did  not  describe  task  sequence  interactions  nor 
the  specific  content/nature  of  the  task. 

The  authors  concluded  that  a  generalized  approach  to  t«am  training  was  no*- 
feasible.  Task  elements  common  to  all  of  the  team  members  w»rr  at  a 
relatively  low  level,  involving  IttMe  uncertainty  and  low  complexity.  The 
analysis  did  indicate,  however,  that  there  was  some  commonality  among  specific 
subsets  of  team  members  ^e.g.,  tasks  involving  high  uncertainty  v«r«  common  to 
the  decision-makers  and  sensor  operators). 
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A  short  review  of  current  Navy  tactical  team  training  was  also  presented. 
The  authors  found  that  team  training  was  not  reaching  its  required  or 
ootential  effectiveness  for  the  following  reasons:  intact  teams  seldom 
appeared  for  training  on  team  training  devices,  individual  team  members  often 
lacked  the  prerequisite  skills  for  the  training  of  team  tactics,  and 
Instructor  personnel  were  not  adequately  prepared  for  their  jobs  as 
instructors. 

General  techniques  recommended  to  improve  training  were  performance 
feedback,  development  of  training  software  (e.g.,  specify  training  objectives, 
performance  criteria,  evaluation  tests),  and  application  of  advanced 
technology  to  team  training  (e.g.,  video-tape  lecture,  split  screens  comparing 
good  with  poor  performance,  use  of  computer  to  continuously  collect  and 
analyze  performance  data,  computer  simulation  of  other  team  members). 

A  general  sequence  of  individual  and  tactical  team  training  was  proposed. 
Individual  skill  training  should  be  first,  followed  by  training  with  an 
assembled  team  to  stress  interaction,  coordination,  and  development  of  a  sense 
of  team  awareness,  with  tactical  team  training  that  deals  with  uncertain, 
ambiguous  or  “mergency  situations  heing  the  last  stage. 

fix  steps  in  designing  an  effective  training  system  were  outlined:  task 
and  function  analysis,  training  requirements  analysis,  training  program 
development,  training  device  design,  training  program  and  evaluation,  and 
training  program  revision. 

Henson,  P.  V.  Team  training:  Literature  review  and  annotated  bibliography 

( AFHRL-TR-PO-UO).  Wright  Patterson  Air  Force  Base,  Ohio:  Logistics  and 

Technical  Training  Hi  vision,  Air  Force  Human  Resources  Laboratory,  May 

1««1. 

The  review  concentrated  on  team  research  conducted  after  1050.  The 
following  areas  were  covered  in  the  review:  team  definition,  nature  of  team 
training,  effects  of  individual  characteristics  on  team  oer formance, 
characteristics  of  tasks  performed  by  teams  (established  vs.  emergent,  load), 
team  characteristics  (cooperation,  coordination,  communication,  size, 
composition),  impact  of  various  types  of  feedback  on  team  and  Individual 
performance,  measurement  of  team  performance,  and  the  applicability  of 
instructional  systems  development  to  the  team  process. 


Gagne' ,  R.M.  Military  training  and  principles  of  learning.  American 

Psychologist,  196?,  V7 .  9e_qi. 

Gagne'  discussed  the  applicability  of  laboratory  principles  of  learning  to 
military  training  situations.  The  military  situations  discussed  were 
individual  tasks  rather  than  team  tasks;  in  particular,  aircraft  gunnery, 
putting  a  radar  set  in  operation,  and  finding  malfunctions  in  complex 
equipment. 

Tf  a  psychologist  were  asked  what  principles  of  learning  could  be  applied 
to  improve  training  of  such  skills,  he  might  cite  such  principles  as  the 
following:  the  best  way  to  learn  a  performance  is  to  practice  it,  learning 
will  be  more  rapid  the  greater  the  amount  of  reinforcement  given  during 
practice,  principles  of  distribution  of  practice,  and  distinctiveness  of 
elements.  Gagne'  illustrated  how  many  of  these  principles  are  not  the  most 
relevant  for  some  military  tasks.  For  example,  in  learning  how  to  operate  a 
radar  set,  the  motor  tasks  {setting  switches  and  dials)  have  already  been 
learned.  What  is  required  is  the  learning  of  procedures,  and  the  best  way  to 
accomplish  this  is  to  provide  the  learner  with  a  list  that  gives  the  required 
sequence  of  events.  The  learning  of  the  list  contributes  the  most  to  the  task 
performance,  not  the  practice  of  the  radar  switching  responses.  Gagne' 
concluded  that  techniques  of  task  analysis,  the  principles  of  component  tank 
achievement,  intratask  transfer,  and  the  sequencing  of  subtask  learning  will 
be  more  useful  in  the  design  of  military  training  than  well-known  learning 
principles  3uch  as  reinforcement ,  distribution  of  practice,  and  response 
familiarity. 

George,  C.F.  fome  determinants  of  small-group  effectiveness.  (HumRRO  Research 

M“norandum  Mo.  24).  Ft.  Penning,  Gal:  U.'S.  Army  Infantry  Hman  Research 

Unit,  May  1d6?  (rev.  October  Idgp),  (DTTC  No.  Ah  ?OJJ) 

George  reviewed  studies  (including  military  literature)  published  between 
195^  and  1°62  0n  small  group  effectiveness  in  resolving  complex  and  difficult 
problems.  The  primary  focus  was  upon  the  following  motivational  and  social 
dimensions  of  groups  and  groun  members:  general  Intelligence  and  role 
competence,  social  intelligence,  information  flow,  small  group  codes  (common 
opinions  held  by  group  members),  stress  in  small  groups,  social  power,  power 
structure,  and  informal  group  structure  associated  with  cohesion,  conformity, 
personality,  group  size  and  newcomers  to  the  group.  Tn  the  final  chapter  a 
mini-theory  of  an  efficient  group  was  presented  along  with  implications  for 
military  research.  Some  of  the  research  ideas  were  tested  in  a  later  series 
of  studies  by  George  (lofia). 

Several  of  the  topics  reviewed  nay  be  relevant  to  work  on  team  performance 
dimensions  and/or  indirectly  affect  the  effectiveness  of  teams  performing 
certain  tasks  and  therefore  should  he  considered  in  such  analytic  efforts. 

George  concluded  that,  group  effectiveness  vras  facilitated  when  group 
members  were  able  to  anticipate  the  needs  ac  (rroup  nenbers  and  to  predict  each 
other's  response  to  pressure  and  fatigue  (called  Interpersonal  knowledge). 

The  implication  wa3  that  groups  with  relatively  insightful  people  tend  to 
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become  task  oriented  since  group  members  are  not  tied  up  with  interpersonal 
problems. 

i 

Based  on  Bass’s  work,  George  distinguished  between  three  types  of  group 
codes  held  by  group  members:  self-oriented  (motivated  by  a  need  to  achieve 
prominence  within  a  group  even  at  the  expense  of  group  goals), 
interaction-oriented  (motivated  by  being  in  a  harmonious  relationship  with 
other  members  to  resolve  internal  problems  rather  than  external  tasks),  and 
task-oriented  (reinforced  by  satisfactory  discharge  of  group  tasks).  However, 
at  the  time,  no  good  measurement  procedures  had  been  developed  for  quantifying 
group  codes.  Some  measurement  suggestions  were  given. 

George  concluded  that  no  simple  statement  could  be  made  regarding  the 
effect  of  group  size,  but  that  the  effect  of  size  depended  upon  the  kind  of 
group,  task  difficulty,  group's  prior  history,  the  complexity  of  the  group 
structure,  and  the  characteristics  of  the  group  leader. 

Military  literature  on  turnover  in  group  membership  seemed  to  indicate 
that  assimilation  of  a  newcomer  is  faster  when  the  group  is  under  stress  than 
when  it  is  not  under  stress.  Laboratory  studies  indicated  that  the  rate  of 
assimilation  increases  if  the  group  expects  a  new  member  and  if  the  newcomer 
brings  information  and  skills  t.o  the  group. 

Note.  -  These  dimensions  provide  objective  means  of  describing  intra-team 
communication  and  of  distinguishing  among  teams.  However,  the  basic  data 
necessary  for  calculating  these  Indices  may  be  difficult  to  obtain, 
particularly  when  team  activities  occur  at  a  fast  pace. 


George  Washington  University  Medical  Center.  Studies  of  social  group  dynamics 
under  isolated  conditions:  Objective  summary  of  the  literature  as  it 


relates  to  potential  problems  of  long  duration  space  flight  (NASA 
Washington,  D.C.:  Author ,  December  1 974.  (NTIS  No. 


N75-153GB). 


Research  dealing  with  the  study  of  human  behavior  and  crew  interaction  in 
situations  simulating  long  term  space  flight  as  of  May  197N  were  reviewed. 
Environments  examined  in  the  studies  included  the  Antarctic,  the  Arctic, 
laboratory  settings,  fall-out  shelters,  submarines,  space  flight  simulation, 
and  underwater  habitats.  Examples  of  the  variables  examined  in  these  research 
environments  Included  crew  size,  length  of  confinement,  group  dynamics, 
individual  dynamics,  emotional  symptoms,  cognitive  functions,  psyehomotor 
functions,  motivation,  performance,  and  self-ratings. 


Gill,  D.L.  Cohesiveness  and  performance  in  sport  groups.  In  R.  S.  Yeeton 
(Ed.),  Exercise  and  sports  sciences  review  (Vol.  S.).  Santa  Barbara, 
Calif.:  Journal  Publishing  Affiliates,  1ri'T7, 


Gill  reviewed  studies  examining  the  relationship  between  cohesiveness  and 
performance  *rlthln  group  soort-s,  finding  incons' stent  results.  One  of  the 
difficulties  with  research  in  this  area  is  the  lack  of  a  conceptual  framework 
for  the  concept  of  cohesiveness  and  t,h®  resultant  measurement  problems.  A 
distinction  was  drawn  between  social  cohesion  and  task  cohesion;  a  distinction 
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that  may  be  relevant  to  military  teams  as  well  as  to  group  3ports.  Recently, 
some  researchers  have  examined  the  nature  of  the  causal  relationship  between 
cohesion  and  performance  with  path-analytic  techniques.  Tn  general,  despite 
some  methodological  problems,  the  data  support  the  assumption  that  the 
predominant  causal  direction  is  from  performance  to  cohesion,  rather  then  vice 
versa.  Gther  investigators  have  suggested  that  the  cohesiveness  performance 
relationship  is  circular,  rather  than  linear,  although  no  direct  tests  of  this 
hypothesis  have  been  made.  Variables  which  may  influence  the  eohesiveness- 
perfermanee  relationship  are  goal-path  clarity  for  task-cr ienteo  groups,  value 
similarity  among  group  members  for  informal  social  groups,  and  task 
characteristics . 

Glanzer,  M.  &  Glaser,  R.  Techniques  for  the  study  of  group  structure  and 

behavior  TT.  Empirical  studies  of  the  effects  of  structure  in  small 

groups.  Psychological  bulletin,  1961,  6R,  I-?'*.  rnTTC  No.  AD  916) 

Glanzer  and  Glaser  reviewed  experimental  laboratory  studies  that  examined 
the  effect  different  communication  structures  upon  small  group  performance. 
Generally,  these  groups  were  of  five  members  or  less.  The  initial  work  in 
this  area  originated  from  questions  posed  by  Raveles  in  iniiR:  *what  effect 
does  the  structure  of  the  group  have  upon  the  efficiency  of  its  behavior,"  and 
"what  effect  dees  position  in  the  group  have  on  morale  and  job  satisfaction." 
The  reviewers  concluded  there  was  no  clear  answer  to  the  first  question,  and 
that  people  in  central  positions  are  more  satisfied  than  individuals  in 
peripheral  positions, 

Studies  that  examined  variations  in  communication  structure  (e.g.,  chain, 
wheel,  star,  all-channel  networks)  were  reviewed,  including  an  extensive 
series  of  communication  network  studies  conducted  by  linw  and  mathematical 
analyses  of  communication  networks  by  Christie  and  his  colleagues.  Glanzer 
and  Glaser  noted  there  was  no  empirical  or  rational  basis  for  matching  results 
from  groups  of  different  sizes  even  though  they  had  the  sane  structure,  but 
one  could  definitely  state  that  the  nusber  of  distinct  communication  patterns 
decreased  as  the  number  of  group  members  decreased.  Unfortunately,  they  also 
concluded  that  no  theory  had  been  developed  to  explain  and/cr  predict  the 
learning  that  occurs  in  different  networks  or  the  differences  in  group 
performance  obtained  under  different  networks. 

Glanzer  and  Glaser  viewed  these  laboratory  studies  as  being  far  removed 
from  real-life  situations.  Tn  particular,  the  laboratory  studies  sometimes 
arbitrarily  restricted  communication  among  group  members,  group  members  knew 
relatively  little  about  the  positions  held  by  other  members,  and  each  member 
possessed  information  that  was  essential  to  solving  only  his  task  (e.g..  If  he 
was  eliminated,  success  of  the  group  was  prevented  —  member (si  could  not 
compensate  for  the  performance  of  another  member). 


Two  other  najor  areas  of  small  group  research  were  reviewed:  that  by 
Lanzetta  and  Roby  on  variations  in  communication  structures  more  typical  of 
military  teams,  and  that  by  Rosenberg  3nd  ?*all  on  the  effects  of  different 
forms  of  feedback  on  group  and  individual  behavior.  Glanzer  and  Glaser  viewed 
the  contributions  of  these  researchers  as  methodological  (reducing  real-life 
situations  to  laboratory  settings),  not  theoretical,  and  that  many  of  Lanzetta 
and  Roby’s  findings  established  the  obvious,  e.g.,  if  a  subject  has  to  check 
with  many  people  before  making  a  response,  he  is  unlikely  to  complete  the 
response  in  a  short  period  of  time. 

Gre^nhaum,  O.W.  The  small  group  under  the  gun:  Uses  of  small  groups  in 

battle  conditions.  Journal  of  Applied  Rehavior.  1070,  15,  392-505. 

The  author  suggested  that  small  group  researchers  should  not.  ignore 
studies  of  group  processes  within  the  military,  that  such  studies 
provide  important  conditions  for  study  (e.g.,  a  framework  for 
understanding  behavior  in  situations  involving  strong  social  pressure  or 
stress),  and  that  many  findings  within  small  group  experimental  studies 
conflict  with  those  found  in  combat  situations.  Research  on  the 
commitment  of  individuals  to  small  military  units  and  the  performance  of 
those  groups  in  combat  (World  Wars  I  and  II,  Yom  Kippur  War,  Korean  War) 
was  reviewed. 

Three  tentative  conclusions  were  drawn  from  this  body  of  research 
(p.  HOI-507):  (a)  properly  led  individuals  In  combat  units  will  develop 

strong  bonds  of  identification  with  one  another  -  these  bonds  are 

functional,  serving  to  control  Individual  fear  and  helping  the 
individual  to  be  effective  in  his  work;  (b)  individuals  will  use  others 
in  the  unit  as  a  standard  of  comparison  for  competence,  values, 
emotions,  and  a  sense  of  well-being  —  such  comparisons  are  a  product  of 
pressure  toward  cohesion  in  the  face  of  stress  rather  than  a  goal  in 
themselves;  and  (c)  the  processes  of  affiliation  and  comparison 
contribute  to  the  powerful  influence  which  the  small  group  exerts  on  the 
individual.  These  conclusions  conflict  with  a  body  of  experimental 
knowledge  which  maintains  that  people  can  be  manipulated  by  authority 
alone,  and  that  affiliation  for  the  sake  of  emotional  comparison  is  a 
primary  goal  of  hunan  beings  in  time  of  danger.  Greenbaum  concluded 
that  small  group  research  in  the  military  may  have  more  relevance  for 
understanding  social  behavior  In  general,  than  much  psychological 
research  has  for  the  military. 


Hackman,  J.  R.  Improving  individual  and  group  performance  effectiveness. 

(Prepared  for  Office  of  Naval  Research).  ’lew  Haven,  Conn. :  Yale 

University,  1079.  (OTTC  No.  "0  A 07?  507) 

The  report  described  the  work  accomplished  under  a  Office  of  Naval 
Research  contract,  with  detailed  results  provided  In  the  original 
reports  of  the  referenced  studios.  One  of  the  najor  efforts  was 
.development  of  a  theory  which  specified  the  conditions  und«r  which 
Individuals  will  experience  Internal  motivation  to  perform  high  quality 
work  and  at  the  seme  tine  Improve  their  task-relevant  knowledge  and 
skill.  Another  effort  focused  on  the  development  and  evaluation  of 


strategies  for  intervening  into  the  group  interaction  process  in  order 
to  increase  team  effectiveness  and  member  satisfaction.  Unfortunately, 
several  research  efforts,  including  a  work  redesign  study  within  the 
Navy,  were  not  completed  either  because  of  data  analysis  problems  or 
difficulty  in  obtaining  the  appropriate  organizations  in  which  to 
conduct  the  studies. 

Haines,  D.D.  Training  for  group  interdependence  (AMPL-'rP-5g-i  V7) . 

Wright-Patterson  Air  Force  Pase,  Olio:  Aerospace  "“dieal  Research 
Laboratories,  Air  Force  Systems  Command,  July  (OTIC  No.  AD 

6??  119) 

A  short  review  of  cognitive,  simulus-response,  and  gaming  theories 
was  presented,  which  focused  on  group  interdependency  principles  that 
could  be  applied  to  Air  rorce  teams  such  as  bomber  crews.  A  distinction 
was  drawn  between  goal  interdependency  (where  the  goal  achievement  of 
any  person  in  the  group  is  linked  to  the  goal  achievement  of  all  in  the 
group)  and  means  interdependency  (where  the  means  of  seeking  goals  by  an 
individual  is  directly  influenced  and  affected  by  that  of  others  in  the 
group).  Air  Force  teams  are  usually  characterized  by  both  goal  and 
means  interdependence. 

The  research  reviewed  showed  the  superiority  of  cooperation,  as 
opposed  to  competition,  when  means  Interdependency  exists.  The 
recommendation  was  made  that  group  leaders  should  emphasize  shared 
rewards  and  abstain  from  individual  rewards  (e.g.,  airman  of  the  month). 

Hall,  E.  R.,  &  Pizzo,  W.  A,  An  assessment  of  11.5.  Navy  tactical  team 

training  (TAEG  Report  N0.  1R) .  Orlando,  ^la.:  Training  Analysis 
and  Evaluation  Group,  Mareh  1975.  (DTTC  No.  AD  Anil  U5,?) 

Team  training  at  Navy  installations  was  observed,  and  research  on 
team  training  was  reviewed.  Several  problem  areas  were  identified: 
"team"  does  not  have  a  consistent  meaning  in  the  research  literature  nor 
within  the  military  community,  team  skills  are  usually  referred  to  in 
ambiguous  terms  (e.g.,  coordination,  cooperation,  team  attitude), 
assessment  of  the  effectiveness  of  teams  Is  subjective,  training 
objectives  are  rarely  in  behavioral  terms,  there  is  no  systematic  means 
of  giving  feedback  to  trainees  while  they  are  learning  team  skills,  when 
feedback  occurs  it  is  in  the  form  of  error  correction,  and  training  for 
tactical-decision  making  is  difficult  (e.g.,  development  of  appropriate 
scenarios  that  arc  graded  in  terms  of  difficulty  and  prevent  stereotype 
and  perseveratory  behavior).  Little  is  known  regarding  what  t earn 
training  environments  and  sequences,  and  amount,  of  individual  training 
produce  th»  most,  effective  teams.  The  authors  concluded  that,  greater 
emphasis  should  be  placed  on  individual  training. 

Heslin,  P.  Predicting  group  task  ef^eti vpnnss  from  m»mb»r 

characteristics.  Psychological  bulletin,  aAP-Pgfi. 

Studies  on  th«  relationship  of  such  individual  characteristics  as 
ability,  adjustment,  extraverslon ,  dominance  and  authoritarianism  to 


group  performance  were  reviewed.  Tn  general,  member  (or  leader)  ability 
and  positive  adjustment  (degree  of  nervousness  and  tension)  were  related 
to  group  performance.  Some  of  the  studies  used  to  support  these 
conclusions  involved  Infantry  rifle  squads.  The  author  concluded  that 
the  requirements  of  the  group  situation  and  social  structural 
constraints  must  both  be  considered  when  attempting  to  predict  grouD 
effectiveness  from  member  characteristics. 

Hcnigfeld,  A.  R.  Oroun  behavior  in  confinement:  Review  and  annotated 
bibliography  (Technical  Memorandum  "Hi-fi'S).  Aberdeen  Proving  Ground, 
Mrt.;  M.S.  Army  Human  cngineering  Laboratories,  October  (OTTO 

No.  Ah  6*10  161) 

The  purpose  of  the  review  was  to  identify  factors  that  would  affect 
the  performance  of  a  tank  crew  during  long  periods  of  confinement  in  a 
buttoned-up  tank  and  after  release  from  confinement.  Few  of  the  studies 
reviewed  provided  data  directly  relevant  to  tank  crew  confinement  and 
the  tasks  required  of  tank  crew  memhers. 

Hood,  P.  D. ,  and  others.  Conference  on  integrated  aircrew  training 
(WARD  Technical  Report  fio-R'’fi).  Wr ight-°atter son  Air  Force  Rase, 
Ohio:  Air  Research  and  Development  Command,  Wright  Air  Development 

Division,  July  Ibfih.  (DTTC  No.  Ah  0*10  fiRR) 

The  papers  within  this  docinent  were  from  a  conference  on  integrated 
aircrew  training  which  focused  on  the  relatively  early  use  of  aircrew 
simulators  for  Air  Force  training.  Many  of  the  research  and  training 
problems  discussed  are  similar  to  those  encountered  today  with  Army 
teams  and  erews.  There  was  a  general  consensus  by  the  conference 
nemb-rs  that  crew  coordination  and  individual  skill  proficiency  were 
both  Important  elements  of  crew  performance.  The  major  points  made  by 
the  presenters  are  cited  heiow. 

The  rirst  presenter,  °.h.  Hood,  briefly  reviewed  the  history  of 
integrated  crew  training  and  then  discussed  some  of  the  research 
conducted  at  Chio  Rtate  University  and  Castle  Air  Force  Dase.  One 
instrunent  developed  from  this  research  was  the  Crew  Operations 
Procedures  (COP)  test,  which  provided  an  indirect  means  of  evaluating 
the  level  of  coordination  with  a  crew.  Only  nonstand.ard  operating 
procedures  were  covered.  The  test  presented  a  "canned"  mission  which 
had  detailed  requirements  that  the  crew  must  meet  and  specified  duties 
listed  for  each  task  area.  Respondents/crew  members  were  asked  to 
indicate  which  members  cf  the  crew  do  what  and  v/hen.  Results  with  this 
instrinent  indicated  that  the  more  experience  crewmembers  had  in  flying 
together,  the  higher  the  cop  agreement  among  crew  members  tended  to  be. 
No  relationships  were  found  between  CnP  scores  and  crew  performance,  but 
COP  scores  did  relate  to  superiors'  ratings  of  crew  proficiency. 

Mood  countered  th“  argument  that  crew  interaction  nay  be  so  small 
that  there  is  no  need  for  integrated  crew  training,  by  stating  that  some 
of  the  problems  that  arise  in  combat  depend  greatly  on  crew  coordination 
skills.  Hood  also  stressed  that  much  ingenuity  is  needed  by  the 


Instructor  if  training  experiences  which  maximize  the  capabilities  of 
the  training  equipment  are  to  be  presented  to  the  crew. 

Hood  listed  major  research  areas  that  need  to  be  investigated: 

(1)  coordination  demands  within  the  system; 

(?)  group  interaction  variables  among  ercw  members  and  their  influence 
on  task  performance;  ("»)  nature  and  cause  of  variation  in  crew 
performance  and  procedures;  f'i)  the  »ffcct3  that  layout  .and  design  may 
have  in  facilitating  cr  impeding  crew  efficiency;  (C)  effect  of 
operational  conditions  on  team  performance  (stress,  fatigue,  task, 
workload);  (M  problems  of  assimilation,  recall,  transfer  and  use  of 
technical  information;  (7)  nature  or  learning,  retention  and  transfer  of 
skills  and  knowledge  in  crew  coordination  and  cooperation;  and  (?) 
studies  of  problem  solving,  decision-making  and  crew  tactical 
requirements.  Tn  addition.  Hood  stressed  the  need  for  a  team  of  experts 
to  observe  the  complexity  of  crew  coordination,  since  this  complexity 
makes  such  observation  extremely  difficult  for  single  individuals. 

The  second  presenter,  R.  L.  krumm,  also  discussed  research  on 
integrated  crew  training.  He  distinguished  between  two  types  of  crew 
coordination;  mechanical  coordination,  where  individuals  must 
synchronize  their  actions  according  to  standard  operating  procedures; 
and  response  improvisation,  where  crewmembers  must  interact  to  solve 
problems  for  which  a  stock  answer  is  not  available. 

Krunm  described  various  measures  that  have  been  developed  to  examine 
er“ws:  an  Operating  Procedures  test,  an  academic  cross-know! edge  test 
(who  does  what  within  the  crew),  leader  behavior  description 
questionnaire,  and  various  attitude  scales.  Krunm  summarized  the 
findings  from  the  research  as  follows  (p.  ?7): 

Tn  the  absence  of  specific  rules  regarding  standard  operating 
procedures  crews  will  tend  to  develop  their  own  procedures. 

These  will  be  similar  in  mo3t  instances  (because  of  equipment 
location  and  crew  training)  although  inexperienced  crews  will 
tend  to  develop  ways  of  accomplishing  tasks  that  are  unlike 
those  used  by  more  seasoned  crews.  As  crewmembers  gain  experi¬ 
ence  in  flying  together,  th^ir  attitudes  toward  each  other  are 
modified  to  become  more  accepting.  Simultaneous  with  this  attitude 
modification  there  develops  an  increase  in  flexibility. 

Crew  interaction  is  increased  to  the  point  where  depending  upon 
circumstances  existing  at  the  moment,  there  is  an  Interchange 
of  r®sponsibi  1  IMos  . 

Crews  wi*h  l«ss  total  flying  experience  seem  to  indicate  a 
certain  rigidity  in  accomplishing  tanks,  in  the  sense  that,  there 
is  a  r**liance  on  mor n  flx«d  operating  procedures.  As  these  crews 
gain  experience,  they  either  discover  for  themselves  Inproven 
wavs  of  accomplishing  tasks  or  th.ev  learn  these  from  discussions 
with  other  crews.  Tn  "tther  event,  they  conform  to  methods  used 
by  the  majority  or  crews.  The,ae  methods  still  do  not  prevent  tn» 


re 


interchange  of  responsibilities  noted  above,  as  the  situation 
demands  it. 

Krumm  also  reported  on  an  experimental  nonpar ison  of  flight  simulator 
training  versus  a  control  condition.  The  major  conclusion  was  that  the  proper 
us e  of  flight  simulation  in  an  integrated  configuration  W33  effective, 
however,  he  cautioned  that  the  relationship  between  type  of  training  received 
and  outcome  is  not  direct,  ^or  example,  differences  between  the  two 
conditions  were  found  for  navigator  crew  coordination  scores  but  not  for 
pilots. 

•Crumm  discussed  problems  in  measuring  crew  coordination,  particularly  when 
it  involves  response  improvisation  (e.g.,  the  sampling  and  weighting  of  test 
situations,  analysis  of  crew  Interactions,  the  problem  of  more  than  one  good 
solution  to  a  problem).  The  question  of  the  relationship  between  Individual 
and  crew  training  wa3  also  raised. 

B.  T.  Ca3e  discussed  the  problem  of  determining  what  defines  a  good 
aircrew.  He  stressed  the  importance  of  measuring  performance  over  a  sustained 
period  of  time  and  under  actual  combat  conditions.  Regarding  the  relationship 
between  Individual  and  integrated  training,  he  stated  that  "until  a  student 
learns  how  to  do  what  his  crew  station  calls  for  tie  C3n't  be  worried  about 
crew  coordination"  (p.  *51). 

Case  stressed  that  the  job  of  integrated  crew  trainers  does  not  stop  with 
the  development  of  the  hardware.  Handbooks  and  guides  regarding  the  best  ways 
to  use  the  equipment  in  training  also  need  to  he  developed.  Development  of 
missions  designed  for  the  simulator  are  .also  critical,  requiring  input  from 
equipment  experts,  military  experts,  and  training  specialists.  Another  factor 
to  be  considered  is  that  instructor  personnel  must  be  sold  on  the  concept  of 
complete  crew  training,  rather  than  thinking  only  in  terms  of  the  need  for 
individual  training. 

The  question  was  raised  whether  crew  coordination  can  he  guided  or  speeded 
up.  Although  there  was  no  direct  research  evidence  regarding  this  issue,  the 
general  feeling  of  the  participants  was  that  coordination  has  to  be  developed 
in  a  relatively  unstructured  manner. 

Knerr,  C.M.,  Perger,  h.C.,  *<  Popelka,  B.A.  fustalnln'T  performance:  A 

systems  model  (AHPA  Contract  Mo.  MDAO01-79-C-OPO9) .  Ppringfield,  Va.: 

Mellonlcs  fy stems  Development  Division,  March  1°B0. 

Perger,  D.C.,  knerr,  C.M.  A  Popelka,  B.M.  A  systems  model  Qf  rpan 

performance.  Paper  presented  at  the  annual  convention  of  the  American 

Psychological  Association,  Division  1°  (‘Ulitnry  Psychology).  New  York 

City,  August  in7<\ 

"Die  two  purposes  of  the  report  were  to  examine  variables  that  influence 
retention  of  individual  and  team  skills  within  military  teams  and  to  develop  a 
model  that  depicts  the  variables  that  influence  team  performance  over  time. 

The  general  model  proposed  was  a  systems  model  ( lnput-process-output) . 


Three  types  of  Input  were  discussed :  organization  and  environmental 
variables,  individual  input  variables,  and  team  input  variables.  Organization 
and  environmental  variables  focused  on  such  issues  as  personnel  turbulence, 
selection  and  classification  of  personnel,  and  established  vs,  nonroutine 
tasks.  The  discussion  of  individual  input  variables  stressed  variables 
related  to  the  retention  of  individual  skills.  Three  major  conclusions  based 
on  the  literature  review  were  (p.  ii):  (a)  training  to  a  high  level  of 
initial  performance,  rather  than  minimal  initial  training,  enhances  skill 
retention,  (b)  skill  on  Drocedural  tasks  decays  more  rapidly  than  on 
continuous  control  tasks,  and  (e)  skill  performance  aids  reduce  reliance  on 
memory  thereby  helping  to  sustain  skill  proficiency.  Team  input  variables 
discussed  were  team  composition  and  the  nature  of  team  tasks  (e.g.,  Steiner’s 
classification  of  tasks  as  dlslunctive,  conjunctive,  etc.). 

Processes  were  conceptualized  in  terms  of  formal  and  informal  team 
structures  and  th«ir  relationship  to  task  type,  and  various  team  processes 
that  link  team  positions  and  mediate  the  effects  of  input  variables  upon  team 
output.  Such  team  processes  were  classified  as  adaptation,  orientation, 
communication,  etc. 

The  discussion  of  team  output  was  based  primarily  on  Steiner's  process 
loss  concept,  that  actual  productivity  equals  potential  productivity  minus 
process  losses  due  to  communication  and  coordination  requirements  of  team 
tasks,  and  on  the  relationship  of  task  type  to  team  productivity.  Other 
concepts  presented  were  the  need  for  further  work  on  developing  team  task 
taxonomies  in  order  to  apply  instructional  systems  development  (TSD) 
procedures  to  team  training,  role  of  feedback  in  tea™  training,  and  criterion 
measurement  of  team  performance. 

Examples  of  Army  teams  and  research  on  such  teams  were  given  throughout 
the  report.  Tn  particular,  indirect  fire  teams,  Mr  defense  teams,  tank 
crews,  and  Infantry  rifle  squads  were  cited. 

Hypotheses  derived  from  the  literature  review  and  analysis  were  as  follows 
(p.  iii):  la)  practice  and  other  mission-related  experience  maintains  or 
improves  skills  in  operational  military  units,  even  if  it  does  not  provide 
high  fidelity  training  for  individuals  or  teams;  (b)  task  type  and  team  size 
interact  with  team  processes  in  their  effect  on  team  productivity;  (c) 
increasing  team  size  degrades  performance  if  it  increases  communication  and 
coordination  requirements,  decreasing  requirements  for  interactive  processes 
enhances  team  performance;  (d)  tasks  performed  in  emergent  situations  benefit 
from  team  training,  and  tasks  that  are  communication-or tented  benefit  from 
team  training;  and  (e)  team  member  ability  strongly  influenees  team 
productivity  regardless  of  task  type,  team  size,  and  other  team  performance 
variables. 

Knerr,  f.M.,  ’'apler,  L.d.  \  ^erg^r,  L.E.  Upward  a  Maval  t»nm  taxonony 

( Inter  In  Report,  ONR  Contract  Ho.  MOOT  U-dd_c-0R?1 ) .  Arlington,  Vn.: 

Hellonics  fystens  development  division,  doeenb^r  Id00. 

The  purpose  of  the  report  was  to  develop  a  taxonomy  of  team  dimensions 
that  could  be  used  to  describe  differences  in  teams  and  to  provide  a  framework 


for  conducting  military  team  research.  The  taxonomy  was  based  on  a  review  o^ 
military  and  small  Rroup  research,  and  consisted  of  five  major  components, 
which  are  outlined  in  nor-*  detail  below  (exogenous  dimensions  are  starred!. 
Much  of  the  conceptual  framework  was  based  on  Kncrr  et  al.'s  0990) 
input-process-output  systems  model  of  team  performance.  A  brief  discussion  of 
hew  each  of  these  dimensions  nip.ht  be  measured  was  nl3o  included. 

Component  It  Members  to  Coordinate 

1.*  Tf»am  size 
?.  Member  proficiencies 

?.  Member  experience 

Component  ?:  Mature  of  Task  demands 

1.*  Type  of  task  ffteiner’s,  Id??,  classification  of  tasks  a3 
disjunctive,  conjunctive,  etc.! 

?.*  Task  content  ^problem  solving,  monitoring,  mechanical,  etc.) 

?.*  Fmer^ent-establ  ish°d  tasks  (reflects  PoF.uslaw  4  Porter’s,  19*>?, 
distinction  between  routine  and  non-routine  tasks) 
il.*  Frequency  of  task 
?.*  difficulty  of  task 
6.*  ’lumber  of  solutions  to  task 

?.*  Unitary  vs.  divisible  tasks  (based  on  Steiner's,  Id7?,  work) 

Component  ?:  Metwork  established  to  Accomplish  Task 

1.*  decree  of  hierarchy  (usually  reflected  by  the  chain  of  command  and 
team  member  position/rank  structure) 

?.*  decree  of  communication  centrality 
d.*  Sequcntial/parallel  performance  of  tasks 

A.*  Pole  structure  (*.%.,  position  uniqueness,  task  designation,  based  on 
dieterly's,  19?P.  analysis) 

Component  A:  Leadership  Functions 

1.  Style  of  leader  (democratic-autocratic) 

?.  Leader-member  relations 

Component  *5:  Communication  Patterns 

1.  Processes  (orientation,  organization,  adaptation,  motivation,  based 
on  Mieva  et  al.,  Id’7'!) 

?.*  Content  (production,  maintenance,  innovation) 

Other  (e.^.,  task  relevance) 

Problems  involved  in  defining  teams  in  general  -and  within  the  Mavy  were 
d i souS3ed •  Methods  ror  obs«rvin?  team  processes/lnteraction  wore  presented, 
mainly  "ales'  interaction  process  analysis  and  various  forms  of  communication 
network  analyses. 


r.  1 


Hf  interest  was  the  relationship  marts  between  N'ieva  et  al.'s  (10T")  team 
functions  taxonomy  and  team  characteristics  as  identified  in  a  prior  survey  of 
Arny  teams  (flyer  et  al.,  10*10),  Tn  particular,  specific  examples  of  each  team 
function  wer»  taken  from  the  team  characteristics  survey  (an  example  of 
orientation  was  obtaining  information  about,  the  team's  goals  and  missions;  an 
example  of  organization  was  leader  coordination,  an  example  of  adaptation  was 
mutual  timing  by  team  members  when  performing  a  task,  an  example  of  motivation 
was  team  spirit).  Ojestionnaire  itcns  were  then  developed  for  each  of  these 
subcategories  in  order  to  assess  the  team  need  (is  X  required  for  this  team?), 
team  availability  (could/can  X  be  non**0),  and  actual  team  behavior  (to  what 
extent  was  X  actually  done'*).  No  data  were  collected  with  this  preliminary 
measurement  technique. 

Lorqe,  I.,  Fox,  !>. ,  Pavitz,  J.  t  Brenner,  M.  A  survey  of  studies  contrasting 
the  quality  of  group  performance  and  individual  performance,  1O20-1Q5?. 
Pyscholoftlcal  Bulletin,  105?,  C6,  117-1??. 

The  reviewers  discussed  six  major  types  of  groups  that  have  been  used  from 
1°?h  to  1  d<57  in  "group"  research  (p.  ?U0>: 

1.  Interacting,  face-to-face  groups  (group  meeting  and  discussion) 

a.  with  a  tradition  of  working  together  (traditioned) 

b.  with  no  tradition  of  working  together  (ad  hoc) 

?.  Noninteracting  face-to-face  groups  I physical  meeting,  but  no  discussion) 

a.  with  a  sequel  appraisal  of  group  opinion  (climatized) 

b.  with  a  sequel  appraisal  of  individual  opinion  (social  climatized) 

1.  Noninteracting  non-face-to-face  groups  (no  meeting  and  no  discussion) 

a.  averaging  of  individual  performances  (statisticized) 

b.  combining  of  individual  performances  (concocted) 

They  stressed  that  it  was  a  common  but  dangerous  practice  to  generalize  the 
principles  valid  for  ad  hoc  groups  to  traditioned  groups,  treating  the  ad  hoc 
group  as  a  nicroscopic  model  of  the  traditioned  group.  Buch  an  assumption  had 
not  been  experimentally  validated  at  that  time. 

Melrath,  J.F.,  t  Altman,  T.  ^mall  group  research:  \  synthesis  and  critique 
pc  the  field.  New  York:  Holt  Rinehart  A  Winston,  1166. 

A  systematic  classification  of  small  group  research  studies  was  presented 
with  summaries  of  ?50  studies.  Two  classification  systems  were  presented:  an 
operational  and  a  substantive  system.  The  outlines  for  each  are  presented 
below. 

Operational  Classification  System  (classification  system  for  each  item  of 
data) 

1.  °b1?ct:  What  entity  is  being  observed  of  fudged? 


a 


Menber  fself,  other) 


b.  Group 

c.  Purround  (individual,  group,  nonhtman  object) 

?.  Mode:  What  is  it  about  the  object  that  is  being  recorded0 

a.  ft.  ate 

b.  Action 

'rask:  in  what  terns  is  the  respondent  judging  the  object9 

a.  Descriptive 

b.  Evaluative 

Pel ativeness:  Ts  th»  judgement  a  comparative  one  or  absolute9 

E.  Source:  Who'what  is  making  the  response  or  judgement  about  the  object0 

a .  Member 

b.  Group 

c.  External  (investigator,  instrument) 

f.  Viewpoint:  crom  whose  point  of  view  does  the  source  make  his  judgements 

or  response? 

a.  Subjective 

b.  Objective 

Substantive  Classification  system 
1.  Properties  of  groun  members 

a.  biographical  characteristics 

b.  Personality  characteristics 

c.  Abilities 

d.  Attitudes 

e.  Positions  of  members  in  the  group 
P.  Properties  of  the  group 

a.  Croup  capabilities 

h.  Interpersonal  relations  in  the  groun 

c.  General  structural  properties  of  the  group 

P.  Conditions  imposed  on  the  group 

a.  foetal  conditions 

b.  Task  and  onerating  conditions 

*5.  Tnteraction  oror',3S®3 


a. 


fa 


Content  of  interaction 


b 

c 


Pattern  of  interaction 
<\iteomes  of  interaction 


?.  Subjective  measures  of  member  and  group  performance 

a.  Perceptions  of  task  performance  of  self  and  others 

b.  Perceptions  of  social  behavior  of  self  and  others 

6.  Objective  measures  of  member  and  group  performance 

a.  Leadership  performance 

b.  Task  performance  of  members 

c.  Task  performance  of  Rroups 

McGrath  and  Altman  Rave  a  brief  summary  of  the  research  findings  and 
cited  research  areas  that  should  he  addressed.  A  sirmary  of  these 
findings  is  not  presented  here.  However,  some  interesting  points  were 
made.  We  need  to  know  how  various  tasks  or  social  positions  of  members 
contribute  to  over-all  group  performance.  One  might  predict  that  the 
more  central  a  member's  position  in  the  group,  either  physically  or 
functionally,  the  greater  his  eontriubtion  to  group  performance. 

Research  shows  that  as  groups  practice  they  get  better.  However,  little 
research  exists  on  how  practice  has  an  impact,  in  terns  of  intermediate 
processes  and  events.  Research  does  not  fully  supnort  the  adage  that 
the  more  capabilities  members  possess  the  better  group  performance  will 
be;  when  peers  make  subjective  Judgements  of  capabilities  this 
relationship  is  even  less  clear-cut.  Two  research  areas  stressed  by  the 
authors  were  a  need  to  understand  the  sequential  links  between  group 
inputs,  intermediate  group  processes,  and  final  group  performance,  and 
to  become  more  sensitive  to  the  parameters  and  properties  of  different 
tyo«s  of  performance. 

McGrath  and  Altman  also  cited  methodological  weaknesses  in  the  small 
group  area.  The  failure  to  replicate  studies  and  the  lack  of  a  common, 
shared  language  makes  it  extremely  difficult  to  successfully  accumulate 
knowledge  within  the  area.  There  is  little  research  that  systematically 
progresses  from  the  lab  to  the  field.  The  variable  of  time  has  been 
ignored.  There  is  a  need  for  longitudinal  studies  that  examine 
developmental  patterns  in  group  processes.  Most  observation  systems 
developed  to  tabulate  interaction  processes  are  inadequate  for  the  study 
of  groups.  Group  composition  is  often  ignored  or  background  variables 
are  Just  summed  across  members.  Finally,  the  entire  ar*a  is 
characterized  by  too  much  data  and  too  little  theory,  "y  theory,  the 
authors  meant  systematic  attempts  to  formulate  sets  of  principles, 
postulates,  and  hypotheses  about  rnj  st.ionshlps  among  variables,  not. 
descriptive  models. 

Meister,  h.  behavioral  fcun.-tat tons  of  system  development.  'k>M 
York:  Wiley,  1 peg. 

Two  chapters  from  ’'"ister’s  hook  are  particularly  relevant  to  team 
research:  Chapter  Tt  0n  task  characteristics  and  Chapter  TV  on  team 


functions.  In  Chapter  TT  Meister  listed  several  major  properltles  of 
tasks!  temporal  relations,  psychological  functions,  dependence  anong 
subtasks,  complexity,  task  organization,  divisibility,  difficulty, 
criticality,  and  automation. 

In  the  chapter  on  team  functions,  h«  cited  some  critical  research 
questions  and  derived  conclusions  from  team  research  studies.  It  should 
be  noted  that  som®  conclusions  were  based  on  relatively  few  studies. 

The  conclusions  were  as  follows;  organizational  size  is  negatively  or 
curvilinearly  related  to  output,  to  working  morale,  and  quality  of  work; 
crew  composition  significantly  determines  crew  nember  behavior; 
personnel  turnover  effects  depend  upon  the  role  of  the  individual  being 
replaced;  the  extent  to  which  team  output  can  be  predicted  from 
Individual  performance  depends  upon  the  degree  to  which  group 
performance  is  dependent  upon  individual  proficiency;  in  general  50?  of 
the  variance  in  team  performance  is  not  attributable  to  individual 
performance;  procedural  flexibility  within  a  team  interacts  with  stress, 
under  normal  coneitions  teams  operate  effectively  vrith  flexibility  while 
under  stress  too  many  options  nay  hinder  performance;  a  hierarchical 
team  structure  is  usually  preferred  to  serial  structure;  interactions 
among  team  members  should  be  minimized  in  order  to  enhance  performance; 
teams  will  adjust  to  varying  loads  if  their  operating  procedures  are 
flexible;  during  training,  teams  in  highly  uncertain  situations  should 
have  the  opportunity  to  establish  their  own  operating  procedures;  high 
fidelity  training  conditions  are  important  to  task  performance; 
irrelevant  communication  can  have  negative  effects  upon  team 
performance;  when  both  visual  and  verbal  modes  of  communication  nre 
possible  the  visual  mode  is  more  effective;  the  more  direct  the 
transmission  within  a  team,  the  better;  and  communication  training  has 
had  little  effect  upon  team  performance. 

P®search  questions  that  need  to  be  addressed  were:  What  types  of 
nonverbal  interactions  occur  within  teams;  are  such  interactions 
trainable;  how  do  interactions  reflect  team  performance  and  what  is  the 
effect  of  communication  upon  system  output.;  how  do  you  determine  who  is 
in  the  team;  how  do  you  determine  what  is  a  neasureable  unit  of  team 
activity;  how  homogeneous  does  a  team  have  to  be;  what  i3  the  effect  of 
turnover  in  personnel  and  does  this  effect  vary  with  skills  required  and 
type  of  task;  are  contributions  of  team  members  to  output  variables 
equal  or  differentially  weighted  and  how  can  we  explain  this;  how  well 
can  we  predict  team  and  system  output  from  the  combined  performance  of 
individual  team  members;  what  is  being  learned  when  a  team  is  being 
trained  as  a  team  (if  we  can't  specify  this,  then  we  can't  control 
training  nor  plan  for  it);  does  team  training  exhibit  the  same 
characteristics  as  Individual  training;  what  is  the  relationship  between 
individual  and  team  training;  does  team  training  really  improve  system 
output;  and  ar«  th*  major  variables  that  influence  individual  training 
fe.g.,  type  of  task,  feedback,  learning  ability)  the  same  as  those  that 
influence  team  training. 


Nadlar,  H.A.  The  effects  of  feedback  on  task  group  behavior:  A  review  of  th 

experimental  research.  Organizational  behavior  .  and  Human  Performance. 

1070,  ,??,  ano.^aa. 

Although  there  is  an  abundance  of  infornntion/theories/model3  on  the 
effects  of  feedback  to  individuals,  Nadler  found  little  corresponding 
information  with  regard  to  group  feedback.  He  applied  Vroom's  distinction 
among  the  cue,  learning,  and  motivational  functions  of  feedback  to  7*1 
studies  on  feedback  in  task-oriented  groups.  He  concluded  that  feedback  to 
the  group  as  a  whole  has  an  effect  upon  an  individual's  attitudes  toward  the 
group  (e.g.,  attraction,  involvement)  and  influences  task  motivation;  while 
feedback  to  individuals  within  the  group  is  more  effective  in  directly 
influencing  individual  performance.  Tn  fact,  in  some  cases  group-level 
feedback  may  provide  inappropriate  cues  to  some  group  members.  Tn  tasks, 
where  the  group  performance  was  simply  the  sum  of  individual  performances, 
then  individual  feedback  was  found  to  be  best.  Affiliation  oriented 
individuals  preferred  group  feedback,  while  task  or  achievement-oriented 
individuals  responded  to  individual  feedback.  Although  feedback  may  improve 
functioning  its  evaluative  content  may  promote  defensiveness  and  negative 
attitudes.  There  was  little  research  on  how  groups  use  feedback  information 
and  on  th*  role  of  feedback  given  during  the  group  process. 

Nieva,  V.F.,  Fleishman,  E.A.,  A  Rieck,  A.  Team  dimensions:  Their  identity. 

th*ir  measurement  and  their  relationships.  Washington,  D.  C. :  Advanced 

Research  Resources  Organization,  November  1071. 

The  authors  reviewed  small  group  research  for  factors  that  affect  group 
performance.  Rased  on  this  review  a  model  of  team  performance  and  a 
provisional  taxonomy  of  t»am  performance  dimensions  were  presented. 

Mine  variables  affecting  group  performance  were  examined:  group  size, 
group  cohesiveness,  intra-group  nnd  inter-group  competition  and  cooperation, 
communication,  standard  communication  nets,  homogeneity/heter ogeneity  in 
personality  and  attitudes,  homegeneity/heteregeneity  in  ability,  power 
distribution  within  the  group,  and  group  training.  A  summary  of  the  findings 
for  each  variable  was  included. 

A  provisional  taxonomy  of  team  functions  was  developed  to  reflect 
dimensions  that  specify  what  a  team  does  interactively  to  accomplish  an 
objective.  The  taxonomy  is  as  follows: 

Team  Orientation  Functions:  Processes  by  which  information  necessary  to  task 
accomplishment  are  generated  and  distributed  to  team  members. 

Elicitation  and  distribution  of  information  about  team  goals 

Flicitatlon  and  distribution  of  information  about  team  tasks 

Elicitation  and  distribution  of  information  about  member  resources 

and  constraints 


1. 

a 

•  • 


Team  Organizational  Functions:  Processes  necessary  for  th»  group  numbers  to 
perform  their  tasks  in  coordination  with  each  other. 


1.  Matching  member  resources  to  task  requirements 
?.  Response  coordination  and  sequencing  of  activities 
Activity  pacing 

A.  Priority  assignment  among  tasks 
S.  Load  balancing  of  tasks  by  members 

Team  Adaptation  Functions:  Process  that  occur  as  team  members  carry  out 
accepted  strategies  and  complement  each  other  in  accomplishing  the  team  task. 

1.  Mutual  critical  evaluation  and  correction  of  error 
Mutual  compensatory  performance 
?.  Mutual  compensatory  timing 

Team  Motivational  Functions:  Processes  involving  defining  team  objectives 
related  to  the  task  and  energizing  the  group  towards  these  objectives. 

1.  Development  of  team  performance  norms 

Generating  acceptance  of  team  performance  norms 
?.  Fstablishing  team-level  performance-rewards  linkages 
A.  Reinforcement  of  task  orientation 

5.  Balancing  team  orientation  with  individual  competition 
A.  Resolution  of  performance-relevant  conflicts 

Sells,  S.B.  Military  small  group  performance  under  isolation  and  stress. 
Critical  review  tj.  Dimensions  of  group  structure  and  group  behavior 
(Technical  Documentary  "“port  AAL-TDR-A.?-'!?) .  Fort  Vainrlght,  Alaska: 
Arctic  Aercmedical  Laboratory,  June  19A?.  CDTIC  No,  AD  ABB) 

The  report  wa3  essentially  a  discussion,  ffon  a  managerial  point  of  view, 
of  the  effect  on  group  behavior  of  fourteen  group  structure  dimensions 
(developed  by  Hemphill  In  logA).  Little  research  was  cited.  The  fourteen 
dimensions  were:  autonomy  (extent  to  which  group  activities  are  independent 
of  activities  performed  by  other  groups),  control  (degree  to  which  group 
regulates  members’  behavior),  potency  (degree  to  which  group  satisfies  member 
needs),  procedural  rigidity  or  flexibility,  permeability  of  membership  rules 
(entrance  tc  or  leaving  group),  polarization  (degree  to  which  group  is 
oriented  to  a  goal),  stratification  of  members,  participation  (in  activities 
promoting  the  group  or  voluntary  assimption  of  nonassigned  duties),  stability 
(with  respect  to  personnel,  role  relations,  organization,  and  size), 
homogeneity  of  personnel  (with  respect  to  traits  relevant  to  group  work), 
interpersonal  acquaintanceship  of  members,  affect  created  by  participation  in 
the  group,  eohesiveness  (degree  of  teamwork),  and  size  of  group. 

fteiri«r,  T.M.  Group  proeess  and  productivity.  New  York:  Academic  ’Yens. 

htelner ' s  th»ory  or  group  productivity  asnun“s  that  productivity  nappes 
upon  t.hre«  major  variables:  task  demands,  resources,  and  proeess.  Task 
demands  specify  the  kinds  and  amounts  of  resources  arc  needeq,  and  how 
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they  are  to  he  used  if  maximum  productivity  is  to  be  obtained.  Resources 
refer  to  the  types  and  amounts  of  knowledge,  abilities,  skills  and  tools 
actually  possessed  hy  the  group.  Process  consists  of  the  actual  steps  taken 
by  an  Individual  or  group  when  confronted  by  a  task. 

Task  denands  and  participants*  resources  together  determine  the  maximum 
level  of  productivity  that  can  be  achieved.  Gteiner  defined  potential 
productivity  as  the  maximum  level  of  productivity  that  can  occur  when  an 
individual  or  group  employs  its  fund  of  resources  to  meet  the  task  demands. 

The  appropriateness  of  group  processes  then  determines  how  well  the  group's 
actual  productivity  approximates  its  potential  productivity,  i.e.,  actual 
productivity  =  potential  productivity  -  losses  due  to  faulty  processes. 

Steiner  distinguished  between  divisible  and  unitary  tasks.  Unitary  tasks 
cannot  be  easily  or  profitably  broken  into  smaller  parts,  whereas  division  of 
labor  is  feasible  with  divisible  tasks.  However,  unitary  tasks  differ  in  the 
ways  they  permit  members  to  combine  their  individual  efforts  or  products.  Tn 
particular,  Steiner  identified  four  types  of  tasks:  disjunctive ,  conjunctive , 
additive,  and  discretionary.  With  disjunctive  tasks,  the  group  product  is 
determined  by  only  one  individual,  that  is,  the  group  can  only  accept  one  of 
its  member's  contributions  (for  example,  groups  must  determine  which  of 
several  alternatives  is  the  correct  solution  to  a  problem).  With  conjunctive 
tasks,  everyone  must  perform  the  task  and  the  group  output  is  determined  by 
the  member  who  does  least  well  (for  example,  a  platoon  of  soldiers  can  move  no 
faster  than  the  slowest  member).  Tn  additive  tasks,  each  member  takes  his 
turn,  hut  group  success  depends  upon  the  sum  of  the  individual  efforts. 
Discretionary  tasks  permit  members  of  a  group  to  combine  their  individual 
contributions  in  any  manner  they  wish  (assign  total  weight  to  one  person, 
weight  each  equally,  grant  each  person  a  different  weight). 

With  divisible  tasks,  unitary  subtasks  can  be  identified  and  classified  as 
either  disjunctive,  conjunctive,  additive  or  discretionary.  Tn  turn,  the 
process  by  which  the  subtasks  are  combined  to  form  the  final  group  product  can 
be  classified  as  disjunctive,  conjunctive,  additive  or  discretionary. 

Most  of  the  text  focused  upon  factors  that  interact  with  task  type  to 
affect  potential  and  actual  productivity.  These  factors  includedgroup  size, 
group  composition  (hetcrogenelty/homogeneity  of  individual  abilities  within 
the  group),  motivation  (rewards,  payoff  systems),  and  difficulties  in  matching 
resources  and  process  with  tasks. 

Turney,  R. ,  Cohen,  L. ,  *  Greenberg,  Targets  for  team  skills  training  (Prepared 

for  Office  of  Naval  Pesearch''.  Columbia,  Md.  :  General  Physics 

Corporation,  April  loll.  (TVTTC  No.  AD  .1000  v>?) 

The  report  reviewed  research  on  the  training  of  team  skills,  primarily  the 
use  of  verbal  communication  to  coordinate  team  efforts.  Eig  ;  studies  that 
focused  on  military  teams/eontrxts  and  six  additional  studies  with  small 
groups  'which  fce(Js»d  on  training  interventions  w«rc  examined,  ’’’he  authors 
concluded  that  skill  training  that  focuses  on  interper sonal  skills  at  a 
general  l«vel  and  is  not  ti«o  dir«ctiy  ro  formal  task  requirements  is  not 
likely  to  have  strong  Impacts  upon  team  performance;  that  good  and  bad  teams 
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can  be  distinguished  from  each  other  in  terns  of  communication  variables;  and 
that  teams  can  be  trained  to  use  interpersonal  communications  more 
effectively . 

Several  other  issues  were  discussed!  lack  of  clear  guidance  in  thn 
literature  regarding  how  to  operational ly  measure  team  3kills,  which  reflects 
the  more  general  problem  of  conceptualizing  what  is  meant  by  such  terns  as 
coordination,  cooperation,  and  collaboration;  lack  of  performance  criteria  for 
teams  ^*nd  the  n^en  to  separate  team  from  Individual  skills  on  sucb  criteria; 
and  determining  how  to  identify  the  tasks  that  require  team  training  (emergent 
tasks  w rra  given  as  an  example  of  tasks  where  team  training  is  needle). 

Wagner,  H.,  Hibbits,  11.,  Rosenblatt,  R.D. ,  .&  Fchulz,  R.  Team  training  and 

evaluation  strategies!  ^tate-of-the-art  (HumRRO  TR-7”-1 ) .  Alexandria; 

Va.:  Human  Resources  Research  Hrganization ,  February  107?.  'hTTC  Ho. 

AP  Acaa  gag) 

The  purpose  of  the  report  was  to  review  team  training  research  ar.d 
evaluation  techniques  for  team  training,  and  to  recommend  areas  for  future 
team  research.  Th<»  authors  discussed  the  problem  of  defining  "team"  and  of 
distinguishing  team  training  from  multi-individual  training. 

Prior  research  in  team  training  was  classified  on  two  dimensions*  the 
training  focus  (team  training  vs.  multi-individual  training)  and  the  task 
situation  'emergent  vs.  established  tasks).  Research  studies  on  team  vs. 
individual  training,  training  for  team  skills  such  as  cooperation,  simulation 
fidelity,  fcedback/knowledge  of  results,  and  team  structure  and  composition 
were  categorized  in  this  two-dimensional  system.  Pxlsting  techniques  and 
procedures  for  evaluating  team  training  within  t.h*  military  were  also  placed 
within  this  system. 

Two  major  conclusions  from  the  research  studies  revi»wep  were  that  the 
team  context  is  not.  the  proper  location  for  initial  individual  skill 
acquisition,  and  that  performance  feedback  is  critical  to  the  lemming  of  both 
team  and  individual  skills. 

The  major  research  questions  identified  were:  what  methods  of  providing 
team  feedback  are  most  useful,  will  self-assessment,  training  result  in  greater 
team  proficiency,  win  assessment  or  ether  team  members’  performance  affect 
team  proficiency,  what  degree  of  simulation  fidelity  is  critical  ,  does  degree 
of  simulation  fidelity  depend  upon  whether  the  task  is  emergent  or 
established,  how  does  turbulence  in  team  personnel  affect,  proficiency,  and 
what  sequence  of  individual  and  tPr,n  skill  training  is  most  effective. 


n 


MODELS  AND/OR  THEORIES  OF  TEAM  BEHAVIOR 


The  articles  in  Section  P  focus  cn  models  and  theories  of 
tcam/snall  group  behavior.  The  material  presented  in  these  articles 
varies  greatly  in  terms  of  the  comprehensiveness  and  detail  of  the 
theory  or  model.  The  classification  list  below  describes  the  major 
emphasis  of  these  articles. 

1.  Organisnie  vs.  Stimulus  Response  Models 

Alexander  A  Cooperband  (10AB)  Bogus  law  A  Porter  (Id*?) 

2.  Systems  Models  ( Tnput-Prooess-Output) 

Finley  et  al.  (I^o,  lo^n)  Roby 

Hackman  A  Morris  (1<vtr>)  Shiflett  (107<>) 

Knerr ,  Berger  A  Popelka  (lohd) 

3.  Cybernetic  Models 
Taylor  (1979) 

R.  Mathematical  Models 

Lowe  A  McGrath  (1o*.9) 

Roby  (nr>R) 

Shiflett  (107d) 

S.  Tasks/Task  Structure 

Alexander  A  Coonerband  (1or,c;) 

Boguslaw  A  Porter  (Idfi?) 

Dieter ly  (1979) 

Naylor  A  Dickinson  (19A9) 

fi.  Leader  Functions 

DeLuea  A  Magn^r  (10fj9> 

Henriksen  et  al.  (19R0) 

?.  CooDeration/Coordination  Demands 

George  (79(>7b)  Thibaut  A  Kelley  (logo) 
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Alexander,  L.T.  A  Cooper band,  A.S.  System  training  and  research  In  team 
behavior  (TM-2cni).  Santa  ’lonica,  Calif.:  System  Development 
Corporation ,  August  196F.  (DTTC  Mo.  AD  620  606.) 

See  reference  in  Section  A.  The  authors  discussed  two  theories  of 
team  behavior,  called  the  organismio  and  stimulus-response  models.  A 
model  of  team  behavior  in  emergent  situations  was  also  presented. 

Doguslaw,  R.  A  Porter,  E.H.  Team  functions  and  training.  Tn  R.M. 

Gagne'  (Pd . ) ,  Psychological  principles  in  systems  development.  New 
York:  Holt  Rinehart  A  Winston,  1062,  pp.  3R7-R16. 

Se«*  reference  in  Section  A.  The  authors  elaborates  on  the  concept 
of  team  functions  for  both  established  and  emergent  team  situations. 

DeLuca,  A.J.  A  Manner,  G.J.  Critical  combat  performance,  knowledges, 
and  skills  required  of  the  Infantry  rifle  platoon  leader:  Dquad 
formation  battle  drill,  and  elementary  fire  and  maneuver. 

Washington,  D.C.:  George  Washington  University,  Hunan  Resources 
Research  Office,  June  infig.  (DTTC  M0.  AD  ’’DU  Oi»?) 

The  behaviors,  knowledge,  and  skills  required  of  an  Tnfantry  rifle 
platoon  leader  are  presented.  The  areas  covered  are  squad  formations, 
battle  drill,  and  elementary  fire  and  maneuver.  An  underlying 
assumption  was  that  a  rifle  platoon/squad  must  be  able  to  act  quickly  in 
combat  t.o  unexpected  situations,  with  the  best  results  occurring  by 
selecting  the  alternative  the  enemy  least  expects.  To  do  this,  the 
leader  must  have  prearranged  procedures  that  are  well  understood  by  all. 
The  list  of  skills  and  knowledges  presented  Is  not  a  li3t  of  do’s  and 
don't.s,  but  of  basic  principles  that  the  platoon/squad  leader  must 
understand  (e.g,,  understands  that  the  squad  leader  places  himself 
within  the  formation  where  he  can  best  exercise  control;  knows  that  the 
maneuver  element  advances  by  fire  team  movement,  fire  and  movement 
within  the  team,  or  creeping  and  crawling  depending  upon  the  terrain  and 
effectiveness  of  the  supporting  fire).  (Mote  -  The  list  may  be  outdated 
by  changes  in  doctrine  and  tactics.) 

Pieterly,  D.L.  Team  performance:  A  model  for  research.  Tn  P.J.  False  A 
,1.11.  Miller  (Eds .),  Proceedings  of  the  Human  Factors  Society,  22nd 
Annual  Meeting.  Santa  Monica,  Calif.:  Human  Factors  Society,  1°7°. 

A  short  review  of  team  research  and  a  model  of  team  performance  were 
presentee.  The  model  depicted  team  performance  as  a  function  of  the 
individual  skills  of  team  members,  task  function  design,  and  the 
interaction  between  individual  ski  Ms,  test-  function  design,  and  the 
three  process  dimensions  of  communication,  control,  and  decision-making. 

Mieterly  proposed  several  ways  or  analyzing  t-an  tasks,  ie. ,  ta3k 
function  design  (p.  Unn—'jni).  Within  team  operations  there  are  two 
types  of  tasks:  those  that  are  no*.  den«ndent  unon  a  team  context  and 


those  that  are  only  present  in  3  teem  context.  Four  characteristics 
were  cited  Tor  each  set  of  tasks. 


Tasks  not.  Dependent  upon  a  Tean  Context 

1.  Standard  vs.  emergency  tasks  t emergency  tasks  are  encountered 
under  error  conditions^. 

?.  Whether  or  not.  a  task  must  be  executed  sequentially  after 
another  task. 

7.  Dniqueness/nonuniquess:  A  unique  task  must  be  completed  in 
order  to  obtain  an  objective;  a  non-unique  task  should  be 
accomplished  hut  is  not  necessary  for  attainment  of  the 
objective. 

*4.  Criticality;  A  critical  task  is  key  to  the  completion  of  a  set 
of  tasks;  occurring  at  a  specific  point  in  time  and  must  be 
accomplished.  A  non-key  task  is  one  that  is  incidental;  it 
must  be  accomplished  but  not  at  any  specific  point  in  time. 

Tasks  Dependent  uoon  'tee  of  a  Team 

1.  Position  unique  or  non-unique.  A  position  unique  task  is  one 
that  can  only  be  accomplished  by  the  individual  in  that 
position.  A  non-unique  task  can  be  accomplished  by  any  team 
member . 


72 


?.  Hostunafc/vl  or  nondest united  tasks.  A  designated  task  is  one 
that  the  team  expects  to  ho  accomplished  by  a  specific  menber. 
Tf  a  task  is  nor.-desl«tnated  any  member  may  be  required  to 

complete  it. 

Tnterdepend«nc«.  A  task  is  dependent,  if  its  completion 
depends  upon  the  completion  of  another  task  by  another  team 
menber . 

H.  Management  control  of  tasks  refers  to  the  ability  to  reallocate 
tasks  after  the  t»am  begins  to  function. 

Another  concept  nronosed  by  Pieterly  that  is  *en*ralizable  aeross 
teams  was  that  of  task  interdependency  (different  from  the  concept  of 
interdependence  Just  cited).  This  is  th«  ratio  of  the  total  ni/aber  of 
tasks  required  to  accomplish  an  objective  within  a  reasonable  period  or 
tine  to  the  maximum  ntnber  of  tasks  a  single  member  can  handle.  A  task 
interdependency  ratio  of  one  reflects  a  team  situation  where  one  member 
has  the  capability  to  perform  all  tasks.  A  value  “xeeedins  one  i.'ould 
indicate  in  objective  that  may  only  be  obtained  by  two  or  more  members. 

bitterly  also  stressed  the  imprecise  definitions  within 

the  team  research  field,  th«  little  amount  of  research  examining  team 
processes,  the  superficial  way  in  whicp  team  training  has  be»n  ''nsinel, 

and  ^h»  necessity  to  define  characteristics  unique  to  teams  in  ord«r  to 
train  teams  (is  net  sufficient  to  train  to  individual  positions  and  then 
expect  appropriate  team  interactions  to  occur  automatically). 


Finley,  D.L.,  Opernayer,  R.'l.,  Dertone,  o.M.,  ''eister ,  D.  A  Muckier, 

F.  A.  Human  performance  prediction  in  mar-machine  systens  (Volume 
I).  A  technical  review  (VASA  CR-I^i'i).  Canola  Park,  Calif.: 
Runker-Ramo  Corp.,  August  1d?0.  (FTAR  M70-75?7°) 

Finley,  O.L.,  Obernayer,  R.W.,  Rcrtone,  C.M.,  Meister,  D.  R  Muckier, 

F. A.  Human  performance  prediction  in  man-machine  systems  (Volume 
TTn.  *  selection  and  annotated  bibliography  (VASA  Contract  Ho . 
fJAOP-Ff’R) .  Canoga  Park,  Calif.:  Runker-Ramo  Corp.,  August  1 9?>  9- 
(FTAR  V71-P7251) 

The  nalor  focus  of  the  documents  was  on  prediction  of  human 
performance  in  man-machine  system  tasks.  Although  most  of  the  measures 
examined  focused  on  individual  performance,  some  measures  of  group 
performance  were  included  as  well  (Vcl.  TTT). 

The  authors  hypothesized  fVol.  T )  that  zrouo  performance  can  be 
predicted  from  individual  member  output  if  the  group  task  consists  of 
separate  procedures  performed  by  individual  members  and  if  the  input- 
process-output  flow  is  a  simple  one.  However,  if  group  activities  are 
mere  complex  then  prediction  of  group  output  must  also  Include  group 
performance  and  group  composition  dimensions.  Four  group  composition 
dimensions  were  cited:  perceived  similarity,  group  compatabillty ,  groun 
cohesiveness,  and  leadership.  Twelve  dimensions  that  describe  group 
performance  in  either  the  input,  processing,  or  output  stage  were 
hypothesized:  sensitivity  or  discrimination ,  manipulation,  speed, 
selection,  flexibility,  knowledge,  memory,  general  reasoning,  deduction 
or  analysis,  integration  or  coordination,  prediction  or  feedback  usage, 
and  stamina  (p.  nR'. 

George,  C.r.  The  view  from  the  underside  —  Task  demands  and  group 
structure.  In  J.A.  Olmstead,  P.D.  Hood,  C.E.  George,  &  T.O. 

Jacobs  (Eds.),  Goal -cl rented  leadership:  Fuperordlnate  to  human 
relations?  (HumRR^  Professional  Paper  11-r'7),  Alexandria,  Vn.: 
Hunan  Resources  Research  Office,  March  IR*)?.  (b)  (DTTC  Ho.  AD  RUd 
Rf'tn 

Tn  this  paper  George  distinguished  between  erei/3  and  teams.  Roth 
have  a  high  degree  of  structure  (hierarchically  organized  groups  of 
fixed  size  that  have  many  and  different  roles  for  t«am  members),  but 
crews  have  a  more  rigid  structure  (a  higher  level  0f  role 
specialization)  than  do  teams.  Teens  and  crews  also  differ  in  the  form 
of  coordination  required  among  members.  Coordination  requirements 
within  crews  tend  to  he  sequential,  communication  is  facilitated  by  the 
fact  that  cr»ws  usually  work  in  a  restricted  space  and  around  a  machine, 
and  members  can  usually  preqict  what  response  th“Y  mu3t  make  and  when  to 
make  it.  On  the  other  hand,  term  members  (e.g.,  rifle  squads)  are  not 
tied  together  bv  a  single  machine,  are  not  necessarily  In  easy  sensory 
contact  with  one  another,  and  cannot  easily  predict,  whnt  response  they 
may  have  to  make  at  any  given  moment. 
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George  used  this  team-crew  distinction  to  explain  why  some  ; 

researchers  have  found  training  in  coordination  and  compensatory  > 

behavior  to  improve  performance  and  others  have  not.  Such  training  j 

should  help  teams  more  than  crews.  The  remainder  of  the  paper  reviewd  I 

the  sane  studies  of  rifle  squads  as  cited  in  the  George  (1057a)  ] 

reference. 

Hackman,  .1.  R. ,  A  Morris,  C.G.  Group  tasks,  group  interaction  process,  and 

Rroup  performance  effectiveness:  A  review  and  proposed  integration.  In  1 

L.  Berkowitz  (Ed.!,  Advances  in  experimental  social  psychology.  Vol  B.  i 

New  York:  Academic  Press,  1079,  pp.  U5-99.  (DTTC  No.  AD  795  ?PT) 

An  input-process-output  model  for  small  Rroup  performance  was  presented 
and  new  directions  for  small  group  research  were  discussed.  Input  factors 
(individual,  group,  and/or  environmental  input!  were  assumed  to  affect  group 
performance  through  the  interaction  process  and  problem-solving  tasks  were 
assumed  to  involve  continuous  recycling  through  the  input-proeess-output 
system. 

The  following  research  needs  were  cited.  Many  studies  have  examined 
input-process  relationships,  but  few  studies  have  examined  either  process- 
performance  relationships  or  input-process-performanee  relationships. 

Different  behavior  categories  should  be  examined  when  observing  group  process. 

Tn  particular,  there  is  a  need  to  focus  on  aspects  of  group  interactions  that 
are  critical  in  determining  group  effectiveness,  in  addition  to  just  being 
able  to  describe  what  happens.  Sequences  of  interaction,  rather  than  summary 
frequencies  or  rates  of  interaction,  need  to  be  recorded  so  that  interaction 
sequence  can  be  related  to  task  goafs  and  strategies  pursued  by  group  members. 

Procedures  that  permit  analysis  of  more  than  two  people  over  relatively  long 
periods  of  time  need  to  be  developed.  A  system  for  categorizing  snail  group 
tasks  needs  to  be  developed,  and  process-performance  relationships  should  then 
be  examined  within  classes  of  tasks. 

The  authors  assumed  that  a  major  portion  of  the  variation  in  group 
effectiveness  is  controlled  by  three  "strcmary"  variables:  (a)  effort 
expended  on  the  task  by  group  members,  (b)  task  performance  strategies  used  by 
group  members  in  carrying  out  the  task,  .and  (c)  knowledge  and  skills  of  group 
members.  Each  of  these  sinmnry  variables  can  be  substantially  affected, 
either  positively  or  negatively,  by  what  happens  in  the  group  interaction 
process . 

It  was  proposed  that1,  group  interaction  affects  member  effort  by  influenc¬ 
ing  both  the  coordination  of  individual  efforts  and  the  level  of  effort 
members  choose  to  expend  on  rpe  task.  Group  interaction  affects  task 
performance  strategies  through  implementing  pre-existing  strategies  shared 
among  group  members  or  through  reformulating  existing  performance  strategies. 

(Research  shows  that  nost  small  groups  in  laboratory  settings  do  not  discuss 
their  strat-gy  for  performing  the  task  at  bend.) 

Group  interaction  influences  the  effectiveness  with  which  individual 
skills  and  knowledge  are  apnlteq  to  th"  task  by  weighting  the  possible 
contributions  of  different  members  or  by  creating  group  conditions  that  will 
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lead  to  a  change  in  the  overall  skill  level  v/hieh  individual  members  are  able 
to  apply  to  the  task.  For  tasks  where  individual  skills  are  important  in 
determining  group  performance,  it  is  often  possible  to  predict  how  well  the 
group  will  do  solely  on  the  basis  of  the  talent  of  its  members.  One  example 
of  such  a  situation  is  where  group  interaction  serves  merely  as  a  vehicle  for 
exchanging  data,  leaving  little  opportunity  for  process  foul-ups  (process 
lo3s) .  Process  loss  is  apt  to  be  higher,  and  therefore  prediction  of  group 
effectiveness  from  individual  skills  is  apt  to  be  lower,  when  the  specific 
skills  required  are  not  obvious,  when  obtaining  a  solution  involves  complex 
teamwork,  or  when  sophisticated  or  subtle  social  processes  are  required  to 
identify  the  necessary  individual  talents  and  apply  them  to  the  task. 

The  authors  also  briefly  discussed  how  one  might  modify  group 
effectiveness  on  problem-3olving  tasks  by  varying  input  factors,  task 
performance  strategies,  member  effort  and  member  skill/knowledge. 

Menriksen,  F.F.,  Jones,  h.  R.,  Han nan an,  P.L.,  Wylie,  P.B.,  fhriver, 

F.L.,  Mamill,  B.W. ,  *•  Sulzen,  R.H.  Identification  of  combat  unit 
leader  skills  and  leader-group  interaction  processes  (ART  Technical 
Report  MO).  Alexandria,  Va.:  M.  S.  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences,  January  1PR0. 

Leader  skills  and  leader-group  interactive  processes  that  could 
influence  unit  performance  in  tactical  military  situations  were 
identified  through  a  literature  review  of  leader  research  and  theory,  an 
examination  of  historical  engagement  simulation  data,  and  the  personal 
combat  experiences  of  the  authors.  Restriction  of  leader  skills  to 
tactical  situations  distinguished  this  report  from  others  on  general 
leadership  dimensions.  If  a  skill  category  identified  in  the  Literature 
review  was  also  identified  in  the  engagement  simulation/combat  analysis, 
then  the  category  used  in  the  literature  was  retained  in  the  final 
model.  However,  many  of  the  skill  categories  identified  in  the 
engagement  simulation/combat  analysis  did  not  have  counterparts  in  the 
research  literature.  Five  bread  leader  skill  categories  (not  mutually 
exclusive)  were  identified:  management  skills,  communication  skills, 
problem  solving  skills,  tactical  skills,  and  technical  skills.  A  more 
detailed  description  of  those  categories  and  their  subcategories  is 
given  below. 

Management  skills:  Refers  to  the  efficient  handing  of  assets 
including  people,  equipment,  and  support  elements. 

a.  Planning:  Formulating  the  means  by  which  a  tactical  operation 
is  to  be  executed  and  achieved.  A  wel 1- formula ted  plan  takes  into 
account  all  things  normally  included  in  Army  operations  orders 
(objective,  enemy  situation,  friendly  situation,  concept  of  operation, 
execution,  and  command  and  3lgnal). 

b.  Fx»cut.ion  and  Control  :  Control  of  n»n  refers  to  the  direct 
command  and  control  in  a  fide  operation,  while  execution  refers  to 
timely  and  decisive  actions  anc  organizing  .ability. 


c.  Initiating  Structure:  Refers  to  the?  extent  to  which  leaders 
are  likely  to  define  and  structure  their  roles  and  those  of  their 
subordinates  toward  goal  attainnent.  Tt  involves  acts  that  denonstrate 
that  the  leader  organizes  and  defines  tasks  to  be  ccnpleted,  that  people 
are  assigned  to  particular  tasks,  and  that  deadlines  are  set. 

d.  Interaction  with  'Subordinates  and  Superiors:  Refers  to  the 
degree  to  which  an  individual's  interactions  with  subordinates  and 
superiors  promotes  mutual  trust,  respect,  high  morale,  group 
cohesiveness,  and  progress  toward  goal  attainnent. 

Communication  skills:  Refers  to  effective  transfer  and  receipt  of 
information  by  the  leader. 

a.  transfer  of  Tnformation:  Extent  to  which  the  leader  transmits 
planned  information  and  transmits  new  information  to  all  appropriate 
individuals  during  conduct  of  operation. 

b.  Pursuit  and  Receipt  of  Tnformation:  Pursuit  refers  to  the 
degree  to  which  the  leader  actively  seeks  out  needed  information  and 
tries  to  keep  informed  on  all  matters  pertaining  to  the  mission,  while 
receipt  refers  not  only  to  whether  vital  information  is  relayed  back  to 
the  leader  but  also  to  whether  he  is  open  and  receptive  to  that 
information. 

Problem-Co! ving  Skills:  Refers  to  coordination  of  complex  processes 
such  as  organizing  information,  generating  ideas,  and  evaluating 
alternative  courses  of  action. 

a.  Identification  and  Interpretation  of  Cues:  Tn  tactical 
situations  a  cue  is  either  a  sign  of  or  contact  with  the  enemy, 
identification  is  defined  as  recognizing  a  cue  ns  an  indication  of  an 
opposing  force’s  actions,  intentions,  or  presence.  Interpretation  of  an 
identified  cue  was  defined  as  deducing  the  opposing  force's  disposition 
given  the  cue(s). 

b.  Weighing  Alternatives:  Tnvolvcs  assessing  the  likely 
consequences  of  various  actions. 

c.  Choosing  a  course  of  action:  After  weighing  the  alternatives, 
a  course  of  action  which  leads  to  favorable  consequences  must  be  chosen 
tn  a  timely  manner. 

Tactical  ''kills:  Application  of  tactical  knowledge  constitutes 
leader  tactical  skills  (i.e.,  combining  portions  of  acceptable  tactics, 
developing  new  tactics,  or  varying  existing  tactics! . 

T*chnicnl  rkills:  Effective  use  of  equipnent  and  basic  skills. 

a.  ~quim<*nt:  F^fectlv*  use  of  equipment,  i.c.,  tactical 
vehicles,  communication  "qulpment,  and  weapons.  Proficiency  in  the  use 
or  weapons  Involves  matching  weapons  with  potential  targets,  selecting 
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the  appropriate  weapons  for  engaging  an  enemy  when  several  weapons  are 
available,  an<1  effectively  deploying  weapons  in  a  manner  that  permits 
their  use  to  complement  one  another. 

b.  basic  Skills:  basic  skills  refer  to  skills  that  significantly 
contribute  to  the  outcome  of  a  tactical  situation  and  occur  frequently. 
Proficiency  in  map  reading  «nd  terrain  analysis  were  identifiec.  Skills 
in  first  aid,  chemical  warfare,  rappelling,  etc.  were  examples  of  basic 
skills  that  contribute  to  a  tactical  situation,  but  not  to  a  significant, 
degree,  and  therefore  were  not  included  in  this  category. 

An  important  feature  of  the  report  was  that  examples  of  each  of 
these  skills  were  cit^d,  based  on  combat  experience  and  engagement 
simulation  (primarily  Tnfnntry  and  Armor!  exercises.  Leader  observation 
checklists  were  developed  to  measure  the  existence  of  the  leader  skills 
in  tactical  situations.  The  relationship  between  the  leader  skill 
categories  and  individual  skills  was  also  tabulated. 

Jordan,  N. ,  Jensen,  D.T.,  A  Terebinsky,  b.j.  The  development  of 
cooperation  among  three-man  crews  in  a  simulated  mon-machine 
information  processing  system.  Journal  of  Social  °3yehology,  1061, 
GO,  17G-1RA. 

A  four  stage  model  of  the  development  of  team  cooperation  was 
discussed.  The  stages  were:  formulating  an  individual  model  of  the 
system  within  which  each  incividual  operates;  formulating  a  homologous 
model  (development  of  some  agreement  among  team  members  with  respect  to 
their  individual  models);  the  emergence  of  trust;  and  learning  to 
cooperate. 

Knerr,  C.  M.,  berger,  D.C.,  A  Popelka,  b.A.  Sustaining  t”.an  performance: 
A  systems  model  (ARPA  Contract.  No.  MDAOOI-TO-C-OPOq) .  Springfield, 
Va.:  Mellonlcs  Systems  Development  Division,  March  1DR0. 

See  reference  in  Section  A.  Team  behavior  was  conceptualized  in 
terms  of  a  systems  (Input-process-output)  model. 

Lowe,  J.H.,  A  McGrath,  J.F.  Prediction  of  characteristics  of  group 
output  from  Individual  performance  characteristics  (AFORS  -  60 
-2'l7nTR).  Urhana,  Tll.:  University  of  Illinois,  Department  of 
Psychology,  August  10^0.  (OTTC  No.  AD  epe  mi) 

The  first  section  of  the  report  reviewed  various  mathematical  models 
that  have  been  nroposed  for  predicting  group  performance  from  individual 
performance  (e.g.,  Steiner's  conjunctive  and  disjunctive  equations). 

The  study  itself  examined  several  types  or  croup  ('"our-nan)  intellectual 
tasks  that  required  a  written  product.  The  mathematical 
groun-nrediction  models  developed  by  previous  researchers  w«*r«  applied 
to  data  obtained  from  the  study,  and  in  general  yielded  similar  results. 
Multiple  correlation  results  showed  that  certain  properties  uf  written 
group  products  were  relatively  predictable  from  measures  of  those  same 
properties  obtained  from  the  written  nroduct.a  of  the  individual 


cs 


members.  Despite  the  relative  success  of  the  predictions,  many 
additional  issues  were  raised  regarding  the  development  of  adequate 
mathematical  models  for  predicting  group  performance. 

'laylur,  .f.f.,  f<  Dickinson,  T.L,  Task  structure,  work  structure,  and 

team  performance,  -journal  of  Applied  Psychology,  Idftq,  g_2,  167-1'’'’. 

Teem  per Romance  vn s  posited  to  be  a  function  of  three  factors: 
task  structure,  work  structure,  and  communication  structure.  Task 
structure,  in  turn,  was  defined  in  terms  of  three  factors:  component 
complexity  (the  information-processing  and/or  memory-storage 
requirements  of  the  task),  component  organization  (demands  imposed  by 
the  total  task  due  to  the  interrelationship  existing  among  task 
components) ,  and  component  redundancy  (degree  of  overlap  existing  among 
the  demands  imposed  by  the  several  individual  task  components).  Work 
structure  was  defined  as  the  manner  in  which  the  task  components  are 
distributed  among  team  members  (t.e.,  definition  of  the  operations  to  be 
per'orm^d,  the  sequence  in  which  these  operations  must  occur,  and  the 
way  in  which  interaction  among  team  nenbcrs  must  occur).  Communication 
structure  (communications  among  team  members)  wa3  viewed  as  being  a 
consequence  of  the  particular  work  and  task  structure  characteristics  of 
the  task  at  hand.  This  definition  involved  only  those  communication 
networks  worked  out  by  team  members,  not  aspects  of  communication  among 
members  that  were  intrinsic  to  the  nature  and  design  of  the  task. 

Vith  the  particular  laboratory  task  examined  using  two-man  teams, 
task  structure  affected  team  performance,  whereas  work  structure  did 
not. 

Roby,  T.B.  fmall  group  performance.  Chicago:  R,and  McNally,  1n5B. 

Roby  developed  a  model  of  small  group  performance,  presented 
mathematical  formulations  of  the  small  group  process  and  functions 
identified  in  the  model,  and  illustrated  these  processes/functions  with 
laboratory  studies.  Roby  restricted  the  model  to  groups  where  the  task 
is  clearly  defined,  task  performance  occurs  during  a  distinct  tine 
interval,  ta3k  objectives  and  conditions  are  understood  and  accepted  by 
individual  members,  and  the  group  has  performed  within  the  task 
situation  long  enough  so  that,  the  roles  of  lndiviudal  members  have 
become  established.  Tn  brief,  the  model  assumes  that  group  performance 
results  from  input  to  the  group  from  the  task  environment,  at  which 
point  such  observations  are  "digested"  and  placed  in  the  service  of  an 
"executive"  faculty,  which  In  turn  relates  the  Input  information  to  the 
group's  goals  and  tactics,  producing  prescriptions  for  group  action  or 
b"h»vior.  The  result  Is  an  Instrumental  action  which  modifies  the  task 
environment  to  some  degree  and  initiates  a  n®«  performance  cycle. 

Roby’s  model  illustrates  the  complexity  of  "roup  functioning  and 
Identifies  potential  areas  for  future  research.  The  following  group 
protases  and  subtractions  w«r"  ider,t.ifi^rt  in  this  general  mode). 
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Primary  Input  Subfunctions 


1.  Observation.  The  first  concern  of  the  group  is  to  obtain 
information  from  the  task  environment.  Individual  perception  is 
involved,  but  such  behavior  is  also  influenced  by  the  position  held  by 
each  individual. 

information  Pouting.  ^Vice  observation  occurs,  then 
communication  among  group  members  is  aimed  at  disseminating  this  task 
environment  Information.  It  is  assumed  that  certain  items  of 
information  are  directly  available  to  some  members  but  not  to  others. 
Information  routing  is  concerned  with  the  processes  by  which  the 
remaining  group  members  may  obtain  Information  which  they  initially  do 
not  have,  hut  need.  Tt  is  rarely  the  case  that  complete  dissemination 
of  all  information  to  any  group  member  is  desirable  or  feasible.  What 
is  actually  communicated  is  balanced  between  what  is  desirable  fi.e., 
required  for  decisions!  and  the  feasibility  of  communication. 

1 .  Storage  and  Forecasting.  This  suhfunetion  refers  to  the  way  in 
which  information  that  is  obtained  directly  from  the  task  environment  Is 
reflected  in  informational  states  at  later  tines.  Storage  is  required 
if  there  is  a  lag  between  the  time  information  is  observed  and  the  time 
information  is  used  in  decision  making.  Closely  related  to  storage  is 
the  forecasting  function  that  is  necessitated  by  gaps  between  the  time 
observations  are  made  ana  the  time  decisions  are  to  be  applied.  Issues 
raised  are  how  do  individuals  determine  information  r-quirements  and 
pull-out  only  the  essential  material,  how  do  individuals  deduce  existing 
and  future  states,  how  is  information  retained,  and  how  are  these 
functions  divided  up  among  group  members. 

*i.  Patterning.  Raw  observrtions  are  transformed  into  more  compact 
and  directly  useful  forms  through  patterning.  This  i3  a  critical 
problem  for  groups  since  scattered  bits  of  information  may  never  get 
collected  into  a  whole. 

Primary  Output  Sub functions 

1.  Action  Potential.  Action  potential  refers  to  estimation  of  the 
overall  capability  of  a  group  for  instrumental  action.  It  depends  on 
the  proficiency  of  individual  group  members,  distribution  of  skills 
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among,  group  members,  and  the  space-time  structure  which  determines  the 
way  ski! Is  are  demanded  of  the  grouD  by  the  task  environment. 


?.  Executive  Structure.  This  function  converts  the  group’s 
overall  nietura  of  current  environmental  conditions  into  a  set  of 
preset i ptions  for  action.  Of  particular  interest  are  conditions  where 
crouD  action  is  determined  by  a  nutter  of  fragmentary  decisions  often 
mace  independently  of  each  other  and  perhaps  on  the  basis  of  different 
information,  and  where  the  value  of  any  particular  action  depends  not 
only  on  the  environmental  circumstances  but  also  upon  other  actions  that 
arn  taken  concurrently. 

Secondary  ConTrc!  Processes 

"i nee  typical  group  performance  involves  continuous  or  successive 
inputs  fro n  the  task  environment,  a  complete  picture  of  groups  must 
incorporate  processes  that  cut  across  cycles.  •>,<?  cumulative  effects  of 
actions,  pacing  of  the  performance  cycle,  and  procedural  changes  as  a 
result  of  task  experience  are  important  considerations.  The  following 
functions  are  Involved  in  this  continuous  process. 

i.  tapping  and  Planning.  Tn  mapping,  the  group  must  establish 
what  aspects  of  the  task  environment  are  relevant  and  how  they  bear  on 
specific  decisions.  Tn  planning,  the  group  must  apply  known 
environmental  information  to  a  series  of  actions. 

">.  Addressing.  This  function  focuses  on  each  number’s  knowledge 
of  the  relevant  activities  of  other  group  members,  and  includes  both 
long  range  learning  of  the  special  roles  and  positions  of  other  members 
which  govern  their  access  to  or  need  for  certain  types  of  information, 
and  art  hoc  signaling  of  unpredictable  information  ner»ds. 

?.  Phasing.  Phasing  refers  to  the  coordination  of  activities 
between  group  members  and  pacing  of  activities  with  respect  to 
environmental  events.  Group  problems  in  this  area  Include  formalizing 
the  phasing  requirements  for  certain  tasks,  describing  the  group’s 
learning  of  these  requirements,  and  specifying  the  signaling  system 
required  for  a  given  set  of  phasing  relations. 

M.F.  Group  dynamics:  The  psychology  of  small  group  behavior  (Pnd 

erf.  1.  *k*w  York:  ’IcGr nw-Ui  1 1 ,  inar,^ 

The  sections  of  Shaw's  text  that  dealt  with  the  task  environment  and 
performance  of  small  groups  are  relevant  to  this  report,  "haw  modified 
Steiner's  concept  of  .actual  group  productivity  to  account  for  situations 
where  the  grcuo  process  may  Incr^as'*  grouo  nrcductlvtty  beyond  the 
potential  productivity  estimated  from  individual  performance,  "teiner’s 
concent  suggested  that  group  processes  have  only  negative  ofV.s  on 
actual  productivity.  Shaw's  revised  concept,  defined  actual  Productivity 
as  equal  to  potential  group  productivity  fb.ascd  on  individual 
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performance  estimates)  minus  losses  due  to  faulty  group  process  plus 
gains  due  to  group  process. 

Eh  aw  identified  three  situations  where  group  action  is  preferable  to 
individual  action:  tasks  that  cannot  be  conducted  by  a  single 
individual,  where  group  products  may  be  superior  to  individual  products 
(e.g.,  accuracy  versus  speed),  and  where  group  decisions  may  be  more 
readily  accepted  and  implemented  than  individual  decisions. 

To  date,  three  general  approaches  have  been  used  to  examine/study/ 
control  small  group  tasks:  development  of  a  standard  small  group  task 
for  us«  in  research  studies,  classification  of  tasks  into  specific 
categories  (e.g.,  simple/ccmplex ,  production/discuS3ion/problem  solving, 
di3lunctive/conjunctive/additive/di scretionar y) ,  and  dimensional 
analysis  of  group  tasks  (e.g.,  fhaw's  dimensions  of  difficulty,  solution 
multiplicity,  intrinsic  interest,  cooperation  requirements,  population 
familiarity,  intellectual-manipulative  requirements). 

Shiflett,  S.  Toward  a  general  model  of  small  group  productivity. 

Psychol ogical  Bulletin,  1<T9,  <V7-"0. 

A  general,  rather  abstract,  mathematical  model  was  proposed  which 
described  the  ways  in  which  individual  resources  are  transformed  into  a 
group  product  through  group  processes.  Three  classes  of  variables  were 
discussed:  resources  (the  knowledge,  ability,  and  skills  possessed  by 
Individual  attempting  the  task),  transformers  (variables  that  impact 
upon  resources  and  determine  the  manner  in  which  they  are  incorporated 
into  output  variables),  and  outputs.  Existing  models  of  group 
performance  were  3hown  to  he  special  cases  of  the  general  model. 

However,  the  model  has  limited  capability  for  predicting  group 
performance,  in  that  it  does  not  specify  the  ways  in  which  resources  and 
transformers  interact  to  produce  a  product  in  a  particular  situation. 

Tn  addition,  it  does  not  solve  the  problem  of  measuring  resource  and 
transformation  variables.  The  model  is  most  applicable  to 
problem-solving  and  decision-making  tasks. 

fhriver,  E.L.,  Henriksen,  K.F.,  Jones,  D.R.,  *  Onoszko,  P.'V.  J. 

Development  of  a  leader  training  model  and  system  (ART  Research  Note 

»n_a).  Alexandria,  Va.:  U.S.  Army  Research  Institute  for  the 

Behavioral  and  hocial  Sciences,  January  1rao. 

The  report  described  a  preliminary  theoretical  model,  that  specified 
the  nature  and  sequence  or  training  for  leaders  (primarily  Tnrantry 
squad  and  platoon  leaders')  in  an  engagement  simulation  environment. 
Fngagement.  simulation  exercises  rer«r  to  field  pxercises  which  attempt 
to  simulate  combat  conditions  through  real-time  ca3uallty  assessment 
using  such  training  aids  as  ~cnncgt  REALTRi'T,l  and  fEee  Re^tion 

El,  ART  studies  on  RFALTRATN,  for  a  more  detailed  description  of  such 
training  procedures.) 
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The  author 3  questioned  the  applicability  of  the  instructional  system 
development  (TTD)  model  used  by  the  Army  to  many  combat  arms  training 
situations,  particularly  tactical  operations  where  dynamic  free-play 
exercises  are  common.  The  T*5P  model  would  require  the  identification  in 
a  task  analytic  fashion  of  all  the  critical  conditions  and  actions 
involved  in  a  combat  enslavement  simulation  mission.  However,  since 
conditions  -tori nr  such  exercises  are  never  the  same  even  for  two 
supposedly  identical  exercises,  the  1*515  model  with  its  emphasis  on  task 
analysis  was  considered  inappropriate  (p.  7 ■?). 

The  proposed  training  model  identified  three  types  of  theoretical 
learning  processes:  experiential,  analytic,  and  procedural.  Fach 
process  reflected  a  well-established  domain  of  psychological  and 
instructional  principles.  The  experiential  process  was  defined  as  the 
"learning  by  doing"  process,  as  reflected  in  engagement  simulation 
ex®rel 3®s.  basic  learning  principles  and  benefits  involved  in  such  a 
process  w«r»:  response-contingent  reinforcement,  response-contingent 
punishment ,  intrinsic  motivation,  learning  by  discovery,  positive 
transfer  of  training,  overlearning,  latent  learning,  and 
problem- solving.  The  analytic  process  was  defined  as  a  cognitive-verbal 
process  where  experimental  events  are  analyzed  and  explained,  making 
significant  events  stand  out,  reaffirming  what  was  learned,  and 
identifying  omissions  or  what  was  not  learned.  The  after  action  review 
used  in  engagement  simulation  training  refleets  this  typo  of  learning, 
basic  learning  principles  and  benefits  involved  in  such  a  process  were: 
focused  feedback,  peer  learning,  vicarious  learning,  understanding  of 
assigned  roles,  understanding  of  overall  gestalt  (interrelated  actions 
of  individuals  and  groups  that  have  a  direct  bearing  on  unit  outcomes', 
verbal  enunciation  and  transfer,  and  diagnosis  of  individual  and  unit 
training  needs.  The  third  process,  procedural,  was  defined  a3  learning 
how  to  perform  any  task  that  ean  be  reduced  to  following  a  set  of 
procedures.  bUch  tasks  nr®  quite  amenable  to  self-directed  or 
Individualized  methods  of  instruction,  and  can  be  adapted  to  handle 
individual  differences  in  skills,  basic  learning  principles  and 
benefits  characteristic  of  the  procedural  learning  process  were: 
individualized  acquisition  of  skills,  self-selection  of  skill  modules, 
self-paced  mastery,  frequent  feedback,  active  participation,  manageable 
modular  units,  and  two-way  exchange  of  information  with  consultants. 

The  relationship  between  the  three  learning  processes  and  the 
expected  gains  for  developing  major  squad/platoon  leader  skills  was  then 
described,  five  major  l“ader  skills  were  presented,  based  on  a  r*»port 
by  'hnr  1  ksea  «t  at.,  1°bh  (see  reference  in  *'ecticn  b>:  management, 
communication ,  problem  solving,  tactical,  =n d  technical.  Tn  general, 
th«*  exper  i  «ntial  and  analytic  processes  were  predicted  to  provide  th« 
best  learning  environment  for  The  first  four  skills;  procedural 
process**  wer«  d®emed  as  most  appropriate  for  technical  skills, 
■'nteprstion  of  th«sc  different  types  of  learning  conditions  into  a 
training  system  was  also  discussefl>  "v*  .authors  felt  that  experiential 
learning  such  as  engagement  simulation  should  be  conducted  early  sine® 
analytic  and  procedural  learning  may  be  more  r'rrf'ntivn  after  ,a  n®®d  for 
such  learning  has  b«en  demonstrated  in  a  simulated  context,  as  opposed  to 
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training  under  analytical  and  procedural  conditions  prior  to 
experiential  conditions.  A  study  by  Jones  and  °don  ( 1 Dc.n,  see  reference 
in  Section  was  cited  to  support  this  proposition. 

Siegel,  A.T.t  A  f'iehle,  W.  Post-training  performance  criterion 
development  and  application:  Extension  of  a  prior  personnel 
subsystem  reliability  determination  technique  (DMR  contract, 

Nonr-2270 (00) ) .  Wayne,  Pa.:  Applied  Psychological  Services,  June 
lOfit.  (PTTC  No.  AD  KF'l  221} 

The  report  presented  a  mathematical  method  for  predicting  the 
overall  effectiveness  or  task  performance  as  a  function  of  performance 
quality,  probability  of  success  on  each  of  the  various  activities  in  the 
task,  elapsed  time,  and  manpower  requirements.  Possible  applications 
cited  for  these  methods  were:  comparison  of  effectiveness  of  different 
teams  or  individuals  who  perform  the  same  task,  optimization  of 
personnel  assignments,  derivation  of  training  requirements,  and 
evaluation  of  the  design  of  new  systems.  Analyses  presented  were  based 
on  electronic  maintenance  tasks. 

Nlegel ,  A.T.,  Wolf,  J.J.,  A  Fisohl,  M.A.  Digital  simulation  of  the 

performance  of  Intermediate  size  crews.  I.  Logic  of  a  model  for  simulating 
cr^w  psychosocial  and  performance  variables.  (Prepared  for  Drfic«  of 
Naval  Research!.  Wayne,  Pa.:  Applied  Psychological  Services,  0eptember 
Idgn.  (DTTC  No.  AD  6cg  ggd> 

A  probabilistic  computer  model  was  developed  to  simulate  closest 
nan-machine  systems  operated  by  crews  of  U  to  PD  members.  Selects 
physiological,  psychological,  arid  performance  variables  were  discussed  and 
then  applied  to  crews.  Puch  factors  as  the  effects  of  fatigue  and  sleep, 
stress,  group  working  pace,  member  competence,  and  member  confidence  in  other 
tenm  members  upon  group  output  were  included  in  the  model.  No  validation  data 
for  the  model  were  presented. 

Siegel,  A.T.,  Wolf,  J.J.,  A  Consent.ino,  J.  Digital  simulation  of  the 

performance  of  intermediate  size  crows:  Application  and  validation  of  * 
model  f*pr  crQw  simulation  (Office  of  Naval  Research  contract 
NonoiU-DR-T-0?(i2).  Wayne,  Pa.:  Applied  Psychological  Services,  February 
ID’M.  (DTTf  No.  AD  7P0  PD'O 

Tn  a  previous  report,  Siegel  et,  al.  llO'id!  described  a  stochastic  computer 
model  for  intermediate  size  Naval  crews.  The  model  simulated  characteristics 
of  individual  crew  members,  with  each  characteristic  altered  as  a  function  or 
events  that  transplreddur ing  a  simulated  mission,  and  each  characteristic  in 
turn  exerting  an  influence  on  mission  events.  Tndividual  ('.har’'>t''nstles 
modeled  incl  ud**d  physical  and  mental  performance,  personality  and  motivational 
variables,  learning  and  reinforcement,  and  aspiration  and  leadership. 

The  present  report  described  revisions  made  to  th«  model,  sensitivity 
runs,  and  the  results  of  validation  runs.  The  validation  runs  were  based  on  a 
four-day  patrol  boat  mission  in  Viet  Nam.  Acceptable  agreement  between 
computer  summaries  and  military  interview  summaries  occurred  wi‘h  r^ard  to 
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crew  performance,  percentage  of  events  successfully  completed,  nimber  of  hours 
worked  or  slept,  fatigue,  the  most  logical  skill  speciality  for  an  additional 
crew  member,  and  the  crew  member  least  essential  to  the  mission.  Less 
agreement  was  found  for  the  variables  of  crew  competence,  hours  worked  by  type 
of  personnel,  physical,  workload,  mental  vjorkload,  and  safety  level. 

Stainer,  T.!>.  ’'odels  for  inferring  relationships  between  group  size  and 
potential  groun  productivity .  behavioral  Science,  1QGPf  1 1 , 

?7?_?S7. 

The  productivity  of  groups  was  conceived  to  be  a  function  of  three 
factors:  task  demands,  resources,  and  process.  Task  demands  are  the 
requirements  imposed  on  the  group  by  the  task  or  the  rules  under  which 
the  task  must  be  performed.  Resources  include  all  the  relevant 
knowledge,  abilities,  skills,  or  tools  actually  possessed  by  the 
individuals  attempting  to  perform  the  task.  Roth  of  these  factors  can 
be  determined  prior  to  initiation  of  the  task.  Process  consists  of  the 
actual  steps  taken  by  a  group  wnen  confronted  with  a  task. 

The  potential  productivity  of  a  group  is  the  maximum  level  of 
productivity  that  can  occur  when  a  group  uses  its  resources  to  meet  the 
demands  of  the  task.  Actual  productivity  refers  to  what  the  group  does 
in  fact  accomplish,  and  is  viewed  as  being  equal  to  or  les3  than  the 
ootential  productivity  of  the  group.  Problems  of  coordination  and/or 
motivation  /i.e.,  process  factors)  account  for  actual  productivity  being 
less  than  potential  productivity.  ThU3  actual  productivity  i3  defined 
as  potential  productivity  minus  both  motivation  and  coordination  losses. 

'rhe  potential  productivity  of  different  types  of  task  was  examined. 
Mathematical  formulas  for  additive  task3,  conjunctive  tasks,  disjunctive 
tasks,  compensatory  tasks,  and  complementary  tasks  were  presented. 

Note.  -  Military  teams  usually  perform  complementary  tasks  (i.e., 
situations  where  a  single  individual  performs  only  part  of  the  total 
task,  while  other  team  members,  who  possess  different  kinds  of 
resources,  perform  the  remaining  part3  of  the  task). 

Steiner,  T.P.  Group  process  and  productivity.  New  York:  Academic 
Press,  lb??. 

See  reference  in  Section  A.  Steiner’s  theory  of  group  productivity 
focuses  on  task  demands,  group  resources,  and  group  processes.  Steiner 
specifies  how  these  factors  interact  to  influence  group  productivity . 

Taylor,  J.R.  Modeling  the  task  group  as  a  partially  sel f-progr »mml ng 
communication  net:  A  cybernetic  approach  to  the  study  of  social 
processes  at  the  small  group  level.  In  K.  krippendorf  (Fd.), 
Communication  and  ''anMo’  In  society.  Novi  York:  Gordon  and  breach, 

1070,  pp.  /; 07-<i?  1. 

Taylor  applied,  In  a  very  general  way,  some  central  concepts  of 
cybernetic  theory  to  small  group  functioning.  For  example,  the 
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assumption  of  error  correction  or  purposive  regulation  would  "suggest 
that  groups,  presented  with  a  problem,  would  vary  their  behavior  until 
they  had  'learned'  an  appropriate  response,  and  would  then  stabilize 
around  that  pattern;  that  presentation  of  a  new  and  more  difficult 
problem  would  produce  deviations  from  the  previously  learned  patterns, 
and  hence  changes  in  group  structure;  that  group  perception  of  error 
will  lead  to  changes  of  group  process  and  structure;  and  that  changes  in 
process  and  structure  will  follow  increases  in  information  load"  (p. 

*41?).  The  concept  of  central  integration  of  hehavior  implies  an 
organization  that  can  be  flexibly  altered  by  Internal  self-programming; 
that  the  total  capacity  of  a  group  can  be  allocated  in  different  v/ays, 
according  to  the  task  or  the  phase  of  the  task  involved.  Taylor  cited 
some  small-group  research  that  supported  these  cybernetic  concepts. 

Thibaut,  J.'K,  *  Kelley  H.H.  ^e  social  psychology  of  groups,  lew 

York;  Wiley,  1QS0.  '  '  “ 

The  primary  focus  of  the  book  was  on  interpersonal  relationships 
within  grouns  (e.g.,  forming  relationships  within  a  group  pow«r , 
status,  conformity  to  norms,  group  goals!.  Tn  discussing  the  inter¬ 
dependence  among  individuals  in  large  groups  (p.  200-^ni),  the  authors 
noted  that  the  coordination  demands  may  be  great.  Coordination  may  not 
occur  simply  because  there  is  a  certain  fixed  probability  that  on  a 
given  occasion  a  group  member  will  fail  to  coordinate.  As  the  group 
size  increases,  there  will  be  a  corresponding  increase  In  coordination 
failures.  However,  lack  of  coordination  may  also  be  accounted  for  by 
failure  to  pay  attention,  inability  to  make  appropriate  discriminations 
about  the  behavior  of  other  group  members,  and  failure  to  grasp  the 
nature  of  group  dependencies. 

"rh«  authors  concluded  that  since  coordination  problems  increase  with 
increase  in  group  size,  norms  that  specify  the  behaviors  necessary  for 
coordination  are  required.  However,  the  time  and  effort  required  to 
achieve  such  norms  also  increases  as  group  size  increases.  The  authors 
noted  that  a  major  execptlon  to  the  generalization  that  the  greater  the 
number  of  people  in  a  group,  the  less  likely  they  are  to  be  able  to 
synchronize  their  behavior,  is  when  the  actions  of  »ach  person  set-off  ■ 
similar  set  of  actions  by  the  other  members  ftermod  snowballing). 

Thibaut  and  Kelley  identified  three  two-dimensional  cat»gorles  for 
classifying  tasks  (Chapter  ?);  steady  vs,  variable  states,  conjunctive 
vs.  disjunctive  tasks,  and  correspondence  vs.  noncorrespondence  of  task 
outcomes.  The  state  of  the  task  refers  to  the  stimuli  and  situations 
presented  to  an  Individual  which  affects  the  way  be  performs  the  task;  a 
steady  state  refers  to  the  existence  of  a  single  state  or  situation. 
Correspondence  of  outcomes  exists  wh®n  the  task  requirements  a  croup 
member  must  meet  the  requirements  that  must  be  met  by  other  group  members 


Tucknan,  fVveLopmentnl  sequence  in  small  groups.  Psychological 

bulletin,  aoti-aeq. 

A  model  of  group  envelopment  was  generated  based  on  a  review  of 
therapy-group.  T-group,  and  natural-  and  laboratory-group  studies.  Poth 
the  interpersonal  stages  or  group  development,  and  the  content  of 
behaviors  within  the  group  were  examined.  A  four-stage  model  was 
presented  'p.  '>'><•1  with  the  stages  labelled  forming,  storming,  norming, 
and  performing.  The  forming  stage  focuses  on  orientation,  and  the 
establishment  of  dependency  relationships  with  leaders,  other  members, 
and/or  group  standards.  The  storming  stage  is  characterized  by  conflict 
and  oo’.  t  i  zation  around  interpersonal  issues  and  emotional  involvement 
regarding  group  tasks.  In  the  third  stage  of  norming,  ingroup  feeling 
and  cohesiveness  develop,  new  standards  emerge,  and  now  roles  are 
adopte-a.  Finally  In  the  performing  stage,  th*  group  focuses  upon 
acccmpl ishing  the  task  at  hand  since  the  group  structure  (member  roles, 
interpersonal  relationships}  has  been  established.  Tucknan  acknowledged 
that  the  rat“  of  group  development  will  vary  with  the  type  of  group, 
although  limited  data  were  available  from  existing  studies  to 
substantiate  strong  statements  regarding  such  rate  variations. 

Zaionc,  R.h.  The  requirements  and  design  of  a  standard  group  task. 
.journal  0r  Experimental  foetal  Psychology.  1h65,  1,  71-°d.  (OTTC 
”c.  AD  Md  IIS). 

"hie  main  focus  of  the  article  was  on  the  development  and  standard¬ 
ization  of  a  task(s)  to  be  used  in  laboratory  studies  of  small  groups. 
Two  noints  were  made,  however,  that  apply  to  all  group/team  studies. 

The  first  point  was  that  "there  simply  is  no  consensus  about  the  terns 
and  units  which  denote  and  measure  group  responses”  The  second 

point  was  that  "group  performance  depends  directly  on  two  classes  of 
factors:  (a)  the  performance  of  individual  members,  and  (bl  the  pattern 
of  task  assignments.  All  other  variables  affect  group  performance  only 
through  acting  upon  one  or  both  of  these  primary  classes  of  factors"  (p 


C.  STUBTES  EXAMTHT’in  VARTARLE1  THAT  AFFECT  TEAM  PERFORMANCE 


The  articles  in  this  section  generally  focus  on  experimental  studies 
that  examined  the  effect  of  certain  variables  upon  t.«nm  performance  and 
therefore  had  a  cause-effect  purpose.  Tn  general,  these  variables  were 
manipulated  tn  the  studies  and  could  also  be  manipulated  in  training 
settings.  Studies  examining  member  ability,  leader  traits,  and 
motivation  variables  are  included  in  Action  CP.  Studies  conducted  with 
military  teams  are  indicated  with  one  asterisk  in  the  classification 
Hot  below;  studies  that  attempted  to  simulate  military  settings  are 
indicated  by  two  asterisks;  small  group  studies  are  not  starred. 
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I*  Variables  That  Can  Be  Manipulated 

Banks,  J.H. ,  Hardy,  fl.D. ,  Scott,  T.D. ,  A  Jennings,  J.W.  Elements  of  a 
battalion  integrated  sensor  system:  Operator  and  team  effectiveness 
(APT  Research  Peport  Alexandria,  VA.r  H.S.  Army  Research 

Tnstitute  for  the  Behavioral  and  Social  Sciences,  Fort  Ord  Field 
'•nit,  December  1T>g.  (DTTC  No.  AT)  AOSB  am 

The  effectiveness  of  ground  surveillance  radar  and  night  vision 
devices  at  the  company  and  battalion  level  was  examined.  The  first  part 
of  the  study  examined  the  effectiveness  of  each  device  operating 
independently  of  the  other.  The  second  part  of  the  study  examined  the 
effectiveness  of  a  team  eonposed  of  a  team  chief,  radar  operator 
(PRN-SAl,  and  a  Night  Observation  bevice  (MObl  operator. 

The  results  from  the  first  phase  showed  that  no  single  device  met 
all  needs  under  realistic  operational  conditions.  With  the  radar, 
target  detection,  timeliness  of  detection,  and  location  accuracy  were 
good,  but  target  identification  was  poor.  Just  the  opposite  occurred 
with  the  NOD. 

Tn  the  second  phase  of  the  study,  three  team  configurations  were 
compared.  In  the  first  team,  the  Nf)D  and  radar  operators  were 
eo-looated  with  the  team  chief,  permitting  direct  voice  communication 
within  the  team.  Tn  the  second  team,  the  HO D  operator  was  physically 
separated  from  the  eo-looated  team  chief  and  radar  operator,  requiring 
the  HOb  operator  to  eonmunioate  with  the  team  chief  by  radio.  The  third 
team  configuration  was  the  sane  as  the  first  except  the  team  chief  was 
provided  a  map  on  which  to  plot  target  information. 

’/hen  a  detection  is  made  with  one  device,  4ihe  typical  military 
procedure  is  for  the  device  operator  to  communicate  such  information  to 
the  team  chief,  the  team  chief  in  turn  interrupts  the  free  search  of  the 
other  device  operator,  requesting  him  to  verify  the  detection  made  by 
the  first  operator.  Any  losses  in  detection  because  of  this  process 
must  be  regarded  as  a  cost  of  the  system. 

Findings  from  the  second  phase  indicated  no  difference  between  the 
various  team  configurations  with  respect  to  percentage  of  targets 
detected  by  either  the  radar  or  the  NOnf  average  distance  traveled 
before  the  target  was  detected,  and  percentage  of  targets  detected, 
handed  off,  and  confirmed.  Examination  of  Individual  device  performance 
indicated  that  the  mmber  of  detections  obtained  with  the  NOT)  increased 
in  the  t«am  conditions,  as  compared  to  the  independent  search  conditions 
in  the  first  chase  of  the  study,  Tie  team  chief's  coordination  role  was 
particularly  Important  In  all  team  configurations.  The  team  chiefs 
participating  in  the  study  p*rform“d  well,  e.g.,  reported  detection 
information  In  a  timely  manner,  coordinated  the  search  efforts  of  the 
two  device  ooeratora,  distinguished  new  from  previously  detected 
targets,  *tc.  The  team  chi«E  also  reduced  message  vo' une  to  the 
battalion  by  consolidating  detection  reports.  The  authors  concluded 
that  a  team  using  the  radar  and  N^D  devices  with  proper  coordination  and 


employment  procedures  would  obtain  higher  quality  information  than  that 
provided  hy  a  single  device  or  by  the  two  devices  used  independently. 

Berkowitz,  L.,  A  Levy,  B. I.  Pride  in  group  performance  and  group-task 

motivation.  Journal  of  Abnormal  and  Social  Psychology,  10*5*,  ^2 « 

qOO-ldf. 

The  nrcneral  purpose  of  the  3t.udy  was  to  examine  the  relationship 
between  pride  in  group  performance  (manipulated  by  means  of  arbitrary 
performance  evaluations)  and  task  motivation.  Tt  was  expected  that 
groups  "receiving  favorable  evaluations  of  the  group  as  a  whole  would 
score  higher  on  this  motivation  index  than  groups  receiving  unfavorable 
evaluations  of  the  entire  group  or  groups  in  which  the  members  receive 
evaluations  of  sol«Ly  their  own  performance"  (p.  ?00). 

The  study  design  was  a  2x2  factorial,  with  one  factor  being  the  type 
of  evaluation  given  (high  vs.  low  percentile  rank  feedback),  and  the 
other  factor  being  the  recipient  of  the  evaluation  (group  as  a  whole  or 
the  individual).  Tn  addition,  a  control  group  that  received  no  feedback 
was  Included.  The  subjects  were  high  ability  airmen;  the  task  was  an 
aerial  Interceptor  air  defense  task  with  three-man  teams.  Each  team  had 
several  practice  trials,  an  initial  test  trial,  a  break,  and  a  final 
test  trial.  Measures  of  task  motivation  were  mace  during  the  break  by 
categorizing  member  behavior  into  task-oriented  discussion,  non-task 
orl**nt.ed  discussion,  and  keeping  to  self  behavior.  Tn  addition,  a 
pride-in-group  attitude  scale  was  administered  to  all  individuals. 

Pride-in-group  and  amount  of  task-oriented  discussion  were  greatest 
in  groups  receiving  positive  group  evaluations.  On  the  other  hand, 
groups  that,  received  negative  individual  evaluations  were  low  in  group 
pride  and  high  in  "keeping  to  self"  behaviors^  The  authors  concluded 
that  the  relationship  between  group-task  motivation  and  group  pride 
"results  from  a  perception  of  interdependence  among  the  group  members 
with  r*spect.  t,o  the  attainment  of  reward"  (p.  2d*). 

Priggs,  C,.E.,  *  Johnston,  ’I. A,  Team  training  (Technical  Report: 

MAVTRADEVCEM  1227-H).  Colunuhus,  °hio:  Ohio  State  University  Human 

Performance  Center,  June  19*'r .  (DTTC  Ko.  AT)  **0  did). 

See  rererence  in  Section  A.  Tn  Briggs  and  Johnston’s  review  of 
their  studies  of  simulated  combat  information  centers,  the  Importance  of 
knowledge  of  results  (k^R)  was  stressed,  "heir  conclusions  were 
presented  in  Section  A  and  are  repented  here. 

a.  ’’'OP  is  particular  Tv  valuable  in  shaping  behavior  in  those  team 
tasks  for  which  there  is  relatively  little  feedback  intrinsic 
in  the  task  itself.  ”owever,  care  must  be  exercised  curing 
training  so  that  students  do  not.  become  overly  dependent  on  ’TOR 
which  will  not.  be  present  in  operational  tasks. 

b.  "Tie  use  of  Individual-specific  >COR  /rather  than  total  team  kOR) 
Is  desirable  especially  in  team  tasks  where  it  Is  no*-  possible 


for  one  man  to  compensate  for  the  deficiencies  of  his 
teamnatc(s).  This  is  especially  true  for  relatively 
high-ability  team  menbers;  however,  low-ability  team  members 
can  benefit  equally  'Yom  individual-specific  or  from  total  team 
KOH. 

e.  The  specificity,  detail,  and  quantity  of  VOR  must  be  controlled 
rather  carefully  by  the  instructor.  During  initial  training 
relatively  gross  aspects  of  individual  performance  are 
satisfactory  and  more  detailed  KDR  simply  cannot  be  used  by  the 
team  members;  indeed,  they  may  misuse  such  information,  taring 
later  stages  of  training  detailed  and  more  voluninous  KOR  may 
become  invaluable  for  the  "fine  tuning1*  adjustments  of  highly 
skilled  teams. 

d.  Teams  will  attempt  to  maximize  those  aspects  of  performance 
about  which  they  receive  specific  and  simple  KOR  even  though 
other  aspects  of  team  performance  may  suffer  in  the  process. 

Tn  other  words,  teams  will  **do  as  they  are  told"  by  the 
instructor  via  ICOR.  Therefore,  if  several  aspects  of  team 
performance  are  equally  important,  care  must  be  exercised  not 
to  emphasize  one  to  the  detriment  of  the  other  aspects. 

c .  Tf  teams  experience  a  change  in  specific  and  simple  lCDR,  they 
will  readjust  their  performance  rather  rapidly  to  emphasize 
that  aspect  of  performance  about  which  they  now  are  receiving 
KOR,  eve n  though  this  results  in  a  deterioration  of  that  aspect 
previously  emphasized  by  vtir.  However,  if  teams  experience  a 
change  from  specific  and  simpl®  to  more  complex  K^r  (wh“re  two 
or  more  aspects  of  performance  are  given  an  equal  weight), 
then  they  will  continue  to  emphasize-that  aspect  of  team 
performance  vihich  previously  was  the  subject  of  specific  TOR 
while  at  the  same  time  attempting  to  improve  all  aspects  now 
being  emphasized.  Thus,  an  instructor  must  expect  some 
conservatism  in  team  performance  as  the  complexity  of  "OR  is 
increased,  i.e.,  a  team  will  "cling"  to  the  more  simple  past  as 
the  complexity  of  the  present  KOR  makes  it  more  difficult  for 
them  to  satisfy  instructor  demands. 

Powen,  n.h. ,  K  fiegel,  .T.P.  Process  and  performance?  \  longitudinal 
study  of  the  reactions  of  snail  task  groups  to  periodic  performance 
feedback .  ''uman  Relations,  w?"1,  cf,  iiaa„'ing# 

Periodic  feedback  in  the  form  of  grades,  class  rank,  and  instructor 
comments  was  vlveg  to  four-person  work  croups  at  five  thr "C-weeV 
intervals  throughout  the  length  of  a  college  course.  Each  work  group 
was  recuired  to  submit  short  literature  r°vi*vs  throughout  the  "our a« ; 
each  paper  counted  as  of  the  entire  grade;  all  members  of  t.h«  group 
received  th«  name  grade,  Whonevpr  the  capers  v»ra  submitted,  a 
questionnaire  was  administered  to  each  student  to  obtain  his  evaluation 
of  ( sati  section  with)  h\s  group’s  performance,  satisfaction  with  ms 


role  within  the  group,  motivation  for  a  high  grane,  and  attractiveness 
of  the  group  to  him. 

Results  showed  that  ratings  on  each  of  these  dimensions  increased 
with  time  (i.e.,  became  more  satisfied  with  group  performance,  group 
became  more  attractive).  ?n  attempting  to  assess  causal  relationships 
among  these  dimensions,  the  authors  concluded  that  the  feedback  of 
grades  seemed  to  affect  primarily  the  Individual’s  satisfaction  with 
group  performance.  Further  causal  sequences  between  the 
attitudinal  and  motivational  variables  could  not  be  identified,  "'be 
authors  concluded  that  the  process  of  group  development  as  perceived  by 
the  individual  supports  the  idea  that  a  more  favorable  perception  of  the 
group  and  of  the  individual's  role  within  the  group  evolves  in 
conjunction  with  a  higher  level  of  motivation. 

Eaton,  V.K.  Performance  motivation  in  armor  training  (ART  Technical 

Paper  2<?lTT  Alexandria,  "a.:  Army  Research  Institute  for  the 

behavioral  &  Social  Sciences,  Ft.  R’nox  Field  Unit,  September  IdTR. 

(DTIC  No .  Ah  AOSH  ?«?) 

Four  types  of  rewards  that  could  be  used  to  motivate  the  performance 
of  soldiers  were  examined.  The  four  types  were  recognition  (e.g., 
recognition  from  company  commander  for  doing  a  good  lob),  tangible 
rewards  (e.g.,  getting  a  promotion  in  rank,  a  three-day  pass),  intrinsic 
rewards  (e.g.,  feeling  proud  of  doing  a  good  lob),  and 
sel f-aetuallzation  (e.g.,  assigned  to  a  more  responsible  position). 

Armor  crewmen  were  asked  to  rank  examples  of  each  type  in  terms  of  the 
value  of  the  reward  and  its  pre^eived  frequency  of  occurrence.  A  source 
motivation  instrument  was  then  developed  based  on  the  reward  sources  with 
the  highest  values  and  frequencies  of  occurrence. 

Tn  the  second  phase  of  the  study,  the  source  motivation  instrument 
was  given  to  tank  crewmen  ten  weeks  prior  to  and  immediately  before  tank 
crew  gunnery  qualification.  Relationships  among  motivation  scores,  and 
between  motivation  scores  and  crew  gunnery  performance  were  examined. 

For  tank  commanders,  drivers,  and  loaders,  performance  was  generally 
positively  related  to  recognition-based  motivation,  and  negatively  to 
tangible  reward  motivation.  For  gunners,  performance  was  negatively 
related  to  recognition-based  rewards.  The  highest  correlations  between 
motivation  sources  and  performance  occurred  for  the  tank  commanders. 

In  the  third  ohas®  of  the  study,  the  perceived  value  and  frequency 
of  the  different  types  of  rewards  were  found  to  be  similar  across  rank 
(E^-Eb).  The  authors  suggested  that  motivation  based  on  recognition 
would  be  easy  to  manage  ana  would  appear  to  be  affective  '/it.hin  the 
military. 

Although  the  study  focused  on  individual  motivation  and  rewards, 
similar  techniques  could  be  investigated  with  teen-l“vc)  rewards. 


Fat.on,  H.F.  A  Neff,  J.F.  The  effects  of  tank  craw  turbulence  or  tank 

gunnery  performance  (ART  Technical  Paper  ?Fn>.  Alexandria,  Vi.: 

It.?,.  Amy  Research  Institute  for  the  Behavioral  and  focial  Felences, 

September  Id^n. 

Th'*  high  turnover  rates  in  r ank  cr« ws  that  had  h«en  doementeq  In 
previous  reports  Indicated  the  need  to  examine  the  effects  of  such 
turbulence  upon  tank  crew  performance.  ^r^  types  of  crew  turbulence 
were  defined  and  examined:  position  familiarity  (time  to  learn  duty 
position),  personnel  familiarity  (time  individuals  trained  in  specific 
duties  had  been  assigned  to  a  particular  crew),  and  equipment 
familiarity  (time  crewmen  had  b«r>n  assigned  to  a  particular  tank).  Tt 
was  “xpccted  that  turbulence  would  have  the  strongest  impact  upon  those 
crew  nembers  that  int«recr  with  «aeb  other,  specifically  th»  tank 
commander  (TO  and  the  gunner,  as  opposed  to  the  loader  and  driver. 

The  first  study  examined  the  relationship  between  various  indices  of 
turbulence  and  tank  gunner  performance  (bits  and  opening  t.ine  per 
engagement'  using  tank  crews  rrom  flv«  armor  battalions  In  MF  Army 
curope.  Weak,  but  significant,  relationships  in  the  expecteq  direction 
w«re  found  between  th*  tine  th»  T  the  gunner  had  trained  together 
and  crew  gunnery  performance.  Tn  addition,  the  TOs  experience  ar.d  the 
amount  of  gunner  training  correlated  with  crew  gunn»ry  performance. 

The  second  study  examined  the  efCa^ts  of  varying  the  position, 
equlnm“nt,  and  personnel  familiarity  of  tank  crews  upon  "rnw  o»r  fornance 
using  tank  crews  In  a  FORFCOM  unit.  Four  conditions  were  compared: 
existing  armor  tank  crews  (control':  crews  composed  of  members  trained 
for  specific  positions  as  in  *he  control  croup  but  interacting  with 
different  personnel  and  equipsent  (low  personnel  .and  equi  merit, 
familiarity):  crews  with  low  personnel  and  equipment,  familiarity  but 
also  lew  in  position  familiarity  (TCs  were  replaced  by  their  gunners  and 
Runner  positions  were  filled  by  loaders,  drivers  and  loaders  had  been 
trained  for  their  respective  positions):  and  crnws  composed  of  armor  TCs 
and  drivers  but  with  nonarmor  Runners  and  loaders  who  had  b»en  Riven 
three  days  of  Intensive  training  (teams  'uv  In  equipment  and  personnel 
familiarity) . 

The  mater  finding  was  that  position  pamiliarir,y  (turbulence)  had  the 
greatest  effect,  in  reducing  crew  performances  in  terns  of  hlt3  and 
opentnR  engagement  times  (i.e.,  t.he  lowest  performance  occurred  with 
teams  where  the  TFs  were  replaced  by  their  Runners  and  Runner  positions 
were  filled  by  loaders'.  These  dlfrarcnces  w»r «  especially  evident  at 
night.  The  researchers  cautioned  that  the  gunnery  tasks  were  quite 
structured  and  that  personnel  turbulence  niiTh”  have  rror,Y„r  impact 
upon  unstructured  than  upon  structured  tasks. 


Forays,  n.O.,  A  Levy,  R.T.  Combat  performance  character! sties 

associated  with  changes  1  n  the  membership  of  mcdiun-bomhcr  crews 
( AcPTFC-T‘l-*',-1  AO) .  Fan  Antonie,  Tex:  Lackland  Air  Force  fiase,  Air 
Force  Personnel  and  Training  Research  Center,  ^eoenher  10*>".  (r)TrC 
Mo.  AD  in*  01  ft) 

Two  conflicting  military  concepts  regarding  turnover  were  discussed. 
The  individual-interchangeability  concept  is  based  on  the  assumption 
that  individual  special ista  can  be  ehangpd  ''rem  unit  to  unit  without  any 
appreciable  decrement  in  th»  performance  of  the  unit.  Cn  the  other 
hand,  the  concept  of  crew  integrity  implies  that  a  unit  is  a  unique 
organi ration  and  will  suffer  in  performance  if  membership  changes  occur, 
^he  authors  stated  that  there  was  .anecdotal  evidence  r egardir.g  both 
concepts,  but  few  empirical  tests  of  either. 

Combat,  performance  and  rating  data  were  obtained  on  °.r.  redium-bomber 
crews  during  the  last  months  of  active  conflict  in  Korea.  Changes  in 
crew  membership  were  recorded  ov«r  a  ten-month  period,  rrom  rhe  tine 
each  of  the  crews  was  assembled  at  Randolph  Air  Force  Pase  until  the 
data  col  lection  t«am  contacted  th»  crew  in  Japan  or  Okinawa  in  I0*-*. 

Fach  crew  had  spent  up  to  three  months  In  initial  crew  training  and  an 
additional  four  or  more  months  in  survival  school,  advanced  crew 
training,  etc.  ’Jhen  the  crews  were  contacted  in  the  Far  Fast,  they  had 
hA»n  in  combat  for  approximately  *  to  "**  weeks,  baring  this  »ntlre 
period,  the  number  of  crow  changes  ranged  from  1  to  11,  with  the  average 
per  /sr«w  being  ,i.‘\  Changes  in  officer  positions  accounted  for  of 
the  total;  enlisted  men,  The  officer  positions  of  navigator, 

bomhardicr,  and  radar  observer  changed  about  the  same  nixaber  of  times, 
approximately  ?0T.  more  often  than  the  typical  enlisted-man  position  and 
about  twice  as  often  as  the  two  pilot  positions.  For  purposes  of 
analysis,  the  crews  were  divided  into  three  groups  according  to  the 
number  of  membership  changes*  1-b,  d-ft,  and  1-11  changes.  This 
breakdown  yielded  three  groups  of  approximately  equal  slz®. 

Criterion  measures  were  divided  into  four  categories:  rating  data 
(*  scores  including  ratings  by  superior  officer,  crew  ratings  by  crew 
members),  administrative  overhead  /stek  call  frequency,  percent  assigned 
missions  not  successfully  completed),  performance  scores  (average 
circular  error  of  each  crew's  combat  bomb  drops,  average  time  error  mad* 
by  crew  in  arriving  at  control  points  during  combat  missions),  and  three 
crew  attitude  measures  (sens«  of  wcl  l-b-lng .  coinridenre  m  superior 
officers,  and  motivation  to  have  an  effective  crew). 

Although  a  negative  monotonic  runetion  was  expected,  i.e.,  as  ninber 
of  changes  increased  the  performance  n»asun>3  and  ratings  would 
decrease,  the  more  tynlcal  relationship  was  curvilinear.  Th«  *>_u  change 
group  showed  the  highest  level  of  performance  and  the  *-11  change  group 
tended  to  show  tb«  lowest  level.  Additional  data  analyse*  curing  the 
Initial  crew  training  period  and  during  the  advanced  cr^w  training/ 
combat  tour  period  showed  similar  '‘lnatngs.  Tt  should  b«  not^d  that  the 
findings  w«re  partially  affected  by  the  statistical  procedures  applied. 
For  example,  if  the  researchers  p,ad  dichotomized  the  crews  into  I-1*  vs. 

or- 


5-1 1  crew  changes  (i.e.,  a  simple  low  vs.  hirr,h  change),  then  the  data 
would  have  supported  the  hypothesis  that  turnover  hn3  a  dctr imental 
effect  upon  crew  performance. 

Oeo r^e,  C.F.,  •,  dudek,  P.A.  Per formnnec ,  r"co,very  and  mnn-n.nchtne 
effectiveness:  Finn!  report  on  a  basic  research  program  under 
project  ^wr'ith  (°rep,ared  for  Army  'Vian  rngincer  mg  l.aborar.er  y)  . 
Lubbock,  7"x.  r  Texas  Teoh  University,  April  10711.  (PTTC  Ho.  AU  n~’'y 

This  document  includes  short  summaries  cc  the  studies  conducted 
unn»r  Pro  loot  THEM TP.  One  studv  “xsnined  the  role  of  verbal 
communication  in  crnw  training.  Results  showed  that  performance  was 
lower  when  verbal  communication  was  United  in  the  early  staves  of 
training  than  when  verbal  communication  was  allowed.  The  researchers 
eoncluned  that  even  when  crews  are  being,  trained  to  work  in  situations 
that  a’ low  "little  or  no  verbal  eonnuni nation,  it  is  important  to  allow 
verbal  communication  in  the  early  stages  of  training  in  order  to 
facilitate  learning  in  the  us»  of  non-verbal  pii»s"  fp.  ?0). 

Oecr^e,  C.F,  *loak,  O.P.,  A  Hout.well,  J.  Pilot  studies  of  teen 

»f  f  ectt  veness  fhe  search  “enor  "ndtn  *'0  .  ?T> .  Ft.  nenninf*,  Pa.*  M.  P. 
Array  Tnfantry  Hman  Pesenrch  Unit,  Hunan  Resources  Research  Office . 
February  tefa.  (dttc  r/0 .  ia  «?•*  n  »n 

A  scries  of  four  exploratory  studie.3  *ns  conducted  that  examined  the 
effectiveness  of  laboratory-created  five-men  tcari3  to  solve  four  tvees 
of  problems.  Coordination  among  tean  members  was  varied  by  manipulating 
the  extent  to  which  members  had  to  respond  for  other  members,  the  amount 
of  feedback  that  t»am  members  had  ro  provide  to  other  members  in  order 
for  the  team  to  solve  the  problem,  and  th®  l«y.«l  of  team  task  motivation 
that  characterized  the  central  man  in  the  teem. 

T«nm  cohesion  was  also  “Xamlned  in  some  of  the  studies.  The  need 
for  examining  lntratenm  coordination  was  based  on  the  assumption  that 
effective  Tnfantry  teams  must  continually  respond  both  to  environmental 
cues  and  to  what  other  team  members  .are  doing.  Participants  were  Army 
enlisted  men.  The  team  task  motivation  sc®le  fi.e.,  a  measure  of  th« 
extent  to  which  an  individual  is  reinforced  by  being  a  member  of  an 
effective  teem)  was  in  its  developmental  stage  m  thes®  studies. 

MaJor  results  and  conclusions  were:  fa)  higher  performances 
occurred  \rhen  the  hulk  of  the  t.enm’s  strength  was  entrusted  to  three  or 
the  five  team  members  as  opposed  to  only  two  menbers  or  distributed 
cpually  among  .all  members  ( Implication'  when  forming  small  teams  from 
larg*  Pools  of  men,  spread  out  the  l"ast  competent.  individuals  so  that 
no  on®  ream  has  more  than  l*  s  proportionate  share) ,  rp)  when  th«  ’’ey  man 
on  a  team  was  high  on  team  task  motivation,  the  ream  performed  more 
effectively  than  '/hen  he  was  low,  th®  le”e>  of  task  motivation  for  ’■pe 
entire  team  increased  as  did  the  level  of  team  cohesion,  and  f r) 
feedback  from  team  members  can  aid  the  performance  of  other  members  who 


A-* 


are  responding  from  "blind"  positions  (this  finding  has  implications  fc r 
Infantry  night  operations). 

The  authors  also  concluded  that  effective  groups  are  not  necessarily 
similar  to  each  other,  particularly  uten  the  croups  have  been  in 
existence  ror  a  period  of  time.  'rhua  generalisation  from  ah  hoc  to 
experimentally  created,  short-lived  croups  to  real-life  existing  croups 
nay  he  difficult. 

Two  ma.lor  hypotheses  w>  developed.  'Vie,  coordinate  response 
behavior  (what  one  person  must  do  to  nak»  maximum  contributions  to  task 
resolution  depends  upon  what  other  memhers  are  doing)  becomes  habitual 
In  effective  teams,  that  response  coordination  Is  learned  hy 
tr lal-and-error  wh*n  team  memh»rs  are  Individually  competent  m  th*»lr 
roles,  .and  that  It  bpcones  habitual  when  members  are  task-oriented 
because  the  resultant  Improvement  in  t“nn  performance  is  relnforcmc  to 
such  persons.  It  is  desirable  to  learn  how  to  manipulate  tasks  and 
instructions  so  that  the  coordinate  response  habit  is  established  in 
team  members  early  in  their  team  history.  "‘wo,  teams  are  better  able  to 
handle  stress  hy  having  the  most  nr  «ssure-rest  stant  members  in  central 
or  key  positions  and  by  gradually  increasing  task  difficulty  over 
training  trials. 

fuct7.kcw,  q.  *,  °imon,  ’f. A.  The  impact  or  certain  communication  nets 

upon  organization  and  performance  in  task-oriented  croups. 

Wameenept  ~ctence,  legr.  r^a_arn> 

The  authors  argued  that  previous  studies  cn  communication 
nftts/patterns  by  Leavitt  failed  t.o  distinguish  hatieon  the 

effects  or  communication  restrictions  upon  performance  nnd  the  effects 
o **  communleatlcn  restrictions  upon  the  ability  of  the  group  to  organize 
appreor lately.  Prior  analyses  indicated  that  minimum  performance  times 
should  be  *-h«  same  for  various  communication  nets  if  the  groups  employed 
the  optimal  organizational  pattern.  Comparison  of  three  five-man  group 
communication  nets,  all-channel,  wheel,  and  circle,  supported  this 
hypothesis.  Another  outcome  was  that  certain  communication  nets  created 
more  organizational  problems  than  others,  thus  lengthening  the  time  to 
achieve  efficient  task  performance.  The  authors  concluded  that  it  is 
lnappropr  1  at.«  t.o  assume  a  one-tc-on«  relationship  between  effective 
functioning  and  freedom  In  communication  1  in  some  eases  such  freedom 
inhibits  performance. 

Hackman  ,  J.P.  Effects  or  ‘ask  -bar  ae  r,»r  l  sti  e  s  on  croup  products. 

Journal  of  rxper imcntal  °cclal  Psychology,  icf°,  IfP-it?. 

Hadrian's  main  thesis  is  that  small-groue  research  is  if^mi  hy 
the  nature  of  the  tasks  uv>d  hy  groups,  yet  very  little  attention  has 
been  paid  to  the  nature  or  the  rank,  "be  task  should  r„t  h«  treated  a.s 
merely  "some»hing  for  the  croup  to  do.”  Instances  where  discrepancies 
In  research  findings  H»rn  iun  -o  nature  of  th«  task  iero  eit#«.  The 

continued  use  of  idiosyncratic  tasks  in  snail-group  research  makes  it 
difficult  to  generalize  across  studies. 

no 


'fapknan  examined  three  t.voes  of  "intellective"  tasks:  tasks  tnl  linu 
for  production  of  ideas,  images,  or  arr angenent3 ;  tasks  calling  for 
discussion  c r  values  or  Issues;  and  tasks  requiring  a  solution  vc  3 
ep»eifie  problem  ( problem- solving)  .  Tn  sortition,  tasks  of  each  typ» 
w«r «  divided  into  three  difficulty  levels,  and  groups  w«r«  exoosed  ro 
four  tasks  within  each  rype-rtlffioulty  combination.  >V  total  of  1n'* 
differ crouos  worked  cn  I'''’  different  tasks,  fix  general  dimensions 
served  ->s  the  primary  dependent  measures  (action  orientation, 
originality.  Issue  involvement,  length,  optimism,  and  quality  of 
presentation!.  Task  type  accounted  for  up  to  fdf  of  the  variance  on  tbe 
dependent  measures,  indicating  the  important  role  of  the  nature  of  th* 
task  m  affcctinq  group  performance,  difficulty  and  interactions 
detveep  difficulty  and  task  type  accounted  for  up  to  only  7*-  of  the 
criterion  variance. 

scr irntnapt  analyses  led  the  author  to  refine  his  definition  of 
-.as*'  typ-'s.  "b’e  original  classification  was  based  upon  task  content 
issue?,  smaites/ideas,  and  ov»rt  ■•ctions!.  Mother  dimension, 
creeps*  emphasis,  was  introduced!  presentation ,  evaluation,  and 
instruction.  *rhus  production  tasks  ier"  r"dcrined  as  involving  the 
presentation  of  ideas  cr  images;  discussion  r^sks  as  involving  the 
evaluation  of  issues,  and  problem-solving  tasks  as  involving  instruction 
■  u*r  respect  t.o  over  actions. 

->p,  J ,  ° . ,  TYouss“au ,  ‘f.R.,  t  Weiss,  J.i.  *rhe  Interaction  of  task 
d-sign  ar.d  group  perfornanee  strategies  in  determining  group 
effectiveness,  'Vcani7.aticn.al  deh.avior  and  "unar.  P»r  f^rmance  ,  in  ~rr , 
«  *  a cn_a<;q,  “  ’  ’ 

Thre«  intervention  strategies  which  affect“d  the  manner  in  which  a 
group  approached  a  task  were  compared:  instructions  that  fostered  overt 
discussion  or  task  performance  strategies;  instructions  that  inhibited 
strategy  discussion  (get.  to  work,  don’t  spend  time  on  preliminary 
discussions  of  the  t.ask>;  and  n  control  where  instructions  were  eiven 
to  the  group.  Two  task  conditions  were  also  investigated:  one  where 
every  croup  member  received  the  sam*  information  about  the  task  (equal 
information!  ana  one  where  group  members  were  given  unequal  information 
about  the  task.  The  ta3k  required  assembly  of  small  electrical 
r>cmport"nt  s .  Qbservat ions  of  group  processes  and  self-report 
measures  *ro  also  made. 

hypothesized,  little  discussion  of  performance  strategies 
occurred  within  the  control  group.  When  the  appropriate  performance 
strategy  was  not  obvious  to  all  members  and  coordination  was  required 
for  effective  performance  (unequal  task  condition!,  the  discussion 
Vratepy  resulted  in  etcher  n"r formnee  than  instructions  to  inhibit 
strategy  discussion.  When  -he  appropriate  performance  strategy  was 
obvious  a-,c  str  ei-pt  forward  («quat  task  eons  if  ion' ,  instructions 
inhibiting  a-ra-egy  discussion  resulted  in  higher  performance  than 
lnstr uer.ions  To  misers  strategy,  ftr-atogy  discussion  appeared  to 
consume  time  that  could  have  been  used  ror  productive  work  in  such 


situations.  Qi«stionnnire  results  suggested  that  the  strategy  groups 
encountered  mere  task  and  interpersonal  problems  than  the  oth«r  groups, 
but  were  more  flexible. 

Hackman,  J.R..  *  wtdmnr,  rf facts  of  size  and  task  type  on  group 
performance  and  member  reactions,  Toeiometry,  in70,  ga,  T'.m, 

(bTTr:  w0.  AD  ■»n*  «ao>  -  —  — 

The  efea^ta  of  group  size  (**  through  "  members)  .and  task 
characteristics  on  group  performance  end  member  reactions  to  the  group 
process  were  studied.  Three  types  of  intellectual  tasks  were  examined: 
production/presentntion  of  ideas,  discussion/evaluatlon  of  issues,  and 
orcblem  solving  tasks  requiring  resolution  of  a  course  of  action. 

Twelve  tasks  of  each  type  were  examined  and  the  study  was  replicated  at 
two  different  institutions.  c>veral  measures  of  group  performance  and 
of  member  reactions  were  obtained.  fize  affected  only  member  reactions, 
with  dyads  being  the  most  satisfied,  and  type  of  task  afr»eted  both 
group  performance  and  member  reaction  measures.  The  three  typ«s  of 
tasks  had  different  effects  on  the  various  performance  measures  and  on 
the  member  reaction  measures  as  well. 

Although  thp  tasks  examined  are  typical  of  small  group  research 
rather  than  team  research,  the  results  do  reinforce  the  need  to  “xamlne 
the  type  of  task  anti  its  effect  upon  various  performance  criteria. 

Hackman,  J.R.,  Weiss,  J.  A. ,  »-  "rousseau,  K. R.  Effects  of  task 

performance  strategies  on  group  performance  effectiveness  C’rcpared 
for  nffice  cr  Vavnl  Research),  Hew  Haven,  fonn.:  Yale  University, 
October  107*1.  (DTT7  Ho.  AP  **01  ene) 

A  small  group  (four-nan)  assembly  task  was  examined  under  two  task 
conditions:  in  on*  condition  each  member  was  provid»d  with  all 
task-r*] event  information,  and  In  the  other  condition  task-relevant 
information  was  unequally  spread  among  group  members.  Within  each  of 
these  tasks  conditions,  three  performance  strategies  were  compared: 
Instructions  to  discuss  how  to  approach  the  task,  instructions  to  void 
discussing  how  to  approach  the  task  and  to  immediately  begin  work,  and  a 
control  condition  wher*  no  instructional  strategy  was  (Mven.  The 
quantity  and  quality  of  the  components  produced  were  examined, 
observations  of  group  interaction  uer«  made,  and  member  reactions  to  the 
group  process  were  obtained. 

When  m*mh*rs  had  all  task-relevant  information,  outpu*  was  greatest 
In  the  condition  where  discussion  of  performance  strategies  vns 
discouraged.  An  t^e  other  hand,  wh*n  members  had  unequal  moun-.i  of 
task-relevant  Information,  outpu*1  was  the  greatest,  in  the  condition 
where  discussion  of  e*r  <*ormar.e»  at.r  a*«iw<*s  was  er.eour  ng*d.  '*wntrol 
groups  produced  the  lowest  amount  of  output,  regardless  of  th" 
distribution  cf  task  1 n ror mat! on. 


wb  server,  tons  of  ♦h"  Interaction  proc«sr.  ''eriried  th*  eXper  ici«n*-al 
strategy  treatments.  Authors  noted  that,  nueh  pretesting  was  required 


before  an  appropriate  intervention  strategy  was  found?  and  that  until  a 
procedure  is  developed  for  differentiating  arnone  e.roup  tasks  and 
determining  the  moderating  functions  cr  3uoh  tasks,  it  will  be  almost 
impossible  to  develop  appropriate  strategies  *“or  improving,  uroun 
effectiveness.  In  addition,  advances  in  observation  techniques  must  be 
made  in  order  *o  document  changes  in  croup  inter  action  sv°r  time  ->nd 
describe  the  aspects  of  interaction  critical  to  croup  output. 


Malian,  J.  ,  %  "f>nn*rs,  R.P.  The  effects  or  task  char net.er istics  on  th* 
organization  of  the  tern.  Tn  R.f.  dutiarnan  <Fd.).  Proceedings  of 
th*  Human  ^cicty  ^Pth  Annual  ""eting.  tanta  '<oniea, 

fnllf.:  Hinan  Factors  Society,  IdPI,  q.  Pflf-550. 

A  series  of  experiments  examined  the  «f  f eet.s  oF  input  load  and 
complexity  of  task  upon  two-man  teams  performing  simulated  cormand  and 
control  tasks.  Tim^  h»p>  organized  in  ej*her  a  vertical,  (n*riall  or 
horizontal  ^parallel!  t«am  organization.  Tnput  load  was  varied  by  the 
rate  of  Input  presentation  and  th»  number  of  trackers  to  ho  monitored. 
Complexity  was  varied  by  introducing  the  requirement  Fcr  a  periodic 
status  report  and  by  using  tracks  that  crossed  between  the  sectors  of 
the  two  operators. 

Results  indicated  that  .a  vert  lea’  team  organization  was 
Inappropriate  when  Input  and  complexity  were  high,  The  First  vertical 
operator  became  overloaded,  while  the  second  operator,  whos»  inputs  were 
the  outputs  from  the  first,  was  underloaded.  However,  performance  of 
horizontally  organized  t*ans  decreased  when  interaction  was  required 
between  the  two  operators.  The  authors  concluded  that  a  necessary 
condition  for  th*  effective  operation  of  horizontally  organized  teams  Is 
that  the  operators  distribute  th«ir  efrorts  appropriately  among  the 
different,  tasks  to  be  performed. 

Mavron,  M.n.  *,  VeCratb,  ,1.F.  Th®  contribution  of  the  ?«aqer  to  the 

effectiveness  of  small  military  groups.  Tn  L.  petrullo  t  P.M.  Pass 
(rda.lf  leadership  and  interpersonal  behavior.  Hew  vcrk:  Holt 
Rinehart  I  Winston,  I^PI,  n. 

The  authors  discussed  a  series  of  studtes  conducted  on  the  ”nrantry 
squad,  and  focused.  In  particular,  upon  the  characteristics  of  the  squad 
leader  that  were  related  to  squad  effectiveness,  fquad  effectiveness 
was  measured  by  small -seal®  standardized  field  maneuvers  or  six  to  eight 
hours  continuous  duration. 

*Vjuad  1  rnder  characteristics  that  best  predier.e-1  unit  effectiveness 
were  measures  of  leader  <oh  knowledge  and  leader  intell ig*noe  (r  =  .dp 
to  .PP),  and  the  decree  to  which  the  leader  knew  his  men  (r  -  ."’hi. 
Measures  or  the  leader's  emotional  stability,  leader's  attitude  toward 
military  life,  and  th®  extent  to  which  the  leader  was  percejveq  by  the 
squad  members  as  being  close  to  their  Ideal-leader  also  predicted  unit 
effectiveness. 

Among  the  least-effective  squads,  neither  *-b»  leaders  nor 
members  were  motivated  or  responsive  ro  their  environment.  Within  th® 
most-effective  squad s,  s’- rang  differences  in  personalities,  airection  of 
drive,  and  concents  of  leadership  occulted.  "jv/«v«r,  these  squads  were 
a*  Ike  in  that  they  caye  more  thought  ro  htw  *-0  so!v*  'h^ir  problems  than 
did  the  oth«r  squads.  '’quads  where  members  felt  free  to  dive  orders  to 
another  when  the  situation  seemoq  r0  warrant  auch  action  p«r  ^rani 
b»ttrtr  than  squads  in  which  „nly  the  leader  cave  orders. 
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Tn  one  study  of  squad  training,  te  an  work  >./as  stressed,  l.e,,  liv«s 
of  squad  members  are  interdependent,  th*»  eareiosa  mistake  of  o<v*  man  con 
lead  to  disaster  for  the  entire  ,proup.  The  program  stressed  th» 
Importance  of  the  leadership  function,  regardless  of  the  personality  or 
capahiliti«s  of  the  leader,  and  that  more  than  one  type  of  leadership 
could  he  effective.  ''quads  exposed  to  the  training  nroqran  exceeded  el  1 
squads  In  the  control  croup,  who  had  been  through  the  regular  Army 
prw cram,  on  a  test  that  measure*  squad  effectiveness  without  th«  squad 
leader . 

Another  series  of  studies  investigated  the  opt.inal  size  for  the 
Tnfantry  squad  (four,  five,  six,  seven,  elpht  and  eleven  nan  units).  Tn 
the  difficult  tactical  n tssions,  squad  ’«aders  of  the  larqe  units 
maintained  unit  effectiveness  st.  a  qreat.  cost  (ht*her  activity  level  , 
nor"  leaner  exposure  to  the  «nemyl.  The  el*ven-n«n  squad  with  one 
leader  controlling  ten  ns n  was  simply  too  larpc.  Wtt.h  squads  fren  four 
to  "tqht  n«n  the  six-nan  squad  perfetmed  best. 

’lewett,  T.T.,  O’rvien,  O.F.  t  "ornlk,  J.  The  effects  of  work 

organization,  leadership  style,  -irid  -|oahnr  conpatihil  ity  upon  ih« 
productivity  of  snail  groups  working  on  a  manipulative  task, 
freantratlonal  behavior  ane  Mumnn  "erfer-mne*,  levs,  h, 

(PTTC  Vo.  A !>  IV 001  ',*'0 

Two  'orns  of  work  organisation  or  eooner ation  were  exantned: 
collaboration,  which  occurs  when  sone  of  the  positions  within  a  croup 
share  Joint  responsibility  for  certain  tasks;  and  coordination,  whlep 
occurs  vfhen  suhtasks  allocated  to  different  positions  need  to  be 
sedynneed.  Fo ur  var  1  at  ions  of  cooperation  «rere  examined t  no 
collaboration  and  no  coordination,  collaboration  with  no  coordination, 
coordination  with  no  collaboration,  and  collaboration  and  coordination. 
The  decrees  of  collaboration  and  coordination  required  by  the  task  were 
measured  by  a  procedure  developed  earlier  by  r''prif»n>  Tn  addition, 
leadership  style  and  n«nher  ccnpahility  were  examined.  The  task  was  a 
relatively  simple,  node!  buildinq  task.  The  malor  result  of  th“  study 
was  that  collaboration  greatly  hindered  task  performance. 

The  results  contrasted  with  prior  research  on  creative  tasks,  where 
the  coordination-collaboration  condition  facilitated  performance,  Tbe 
authors  inferred  that  this  particular  combination,  in  the  present  study, 
had  .actually  made  an  job  difficult  by  creating  organisational 

dlfflcul  ties  where  croup  members  cot  In  each  other's  way.  <1  cl^nr 
implication  of  th«  study  was  that  having  croups  of  similar  peopl" 
p»rrorn  the  same  task  fio"5  not  cuar-»nt«e  co~par abi  l  ltv  of  findings 
across  croups.  "rhe  way  In  which  qroun  members  are  organized  to  complete 
th«  fnk  must  be  considered  ->s  well. 

"or rocks,  -T.F..  "eermanr.,  ”.  ,  Fruc,  °.r.  '"m  training  TTT:  In 

apnro-’i-h  to  OPtleijn  Til  ">r  ^.c*  lur  *S  ^Tedhriical  ’’"Port* 

•ifiv-rnr.ryrr.|  Kelai,  c~T^ hus,  '"h  l  o :  ~io  "tate  Mnlversity. 
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The  report  described  the  final  series  of  studies  on  teen  training 
conducted  for  the  Havy  on  "*lavy-like"  decoding  tasks  performed  by  Navy 
terns,  "hree  studies  were  conducted,  but  only  the  first  two  examined 
teem  training,.  "'be  third  focused  on  maximizing  Individual  skills. 

The  first  study  examined  the  effect  of  change  In  group  membership  on 
teem  performance  and  found  no  faoilttattv®  effect  of  constant  group 
membership  as  compared  to  complete  and  partial  ehanp.es  in  group 
membership,  ‘rh'»  second  study  examinee  *h-'  extent  to  which  working 
top»th«r  as  g  t»am  on  one  task  vrould  rrnnsrer  positively  to  another 
task,  ’to  facilitative  t«an  effect  occurred. 

’tote.  -  The  particular  tasks  used  did  not  require  much  teem  or  group 
effort,  that  is,  the  tasks  could  he  e0mplet.eq  by  only  one  person  and  rp» 
nature  of  communication  (verbal  and  nonverbal)  among  team  members  was 
greatly  restricted. 

’torroC's,  J.F.,  ''rug,  'toF. ,  t  Meermann,  F.  Tn^n  r raining  TT* 

Tnclvldua'  leernlnp  and  team  performance  Creehnical  Report: 

’HVTR.iPFVC Ff)  ion_a)>  Columbus,  Phio*  'hij  °tate  University, 

Research  Foundation,  August  1d*0.  (niTC  ’to.  .*,n  1U7) 

Two  laboratory  tasks  were  created  which  were  intended  to  be 
representative  of  tasks  performed  by  ‘levy  terns.  Te,am  was  defined  as  a 
"task-oriented  organisation  or  individuals  interacting  to  achieve  a 
specified  goal."  The  first  task  was  primarily  a  decodlnp  task  performed 
by  five-man  teams  uni*r  one  of  three  training  'rehearsal)  conditions- 
individual,  subtean,  and  team.  Knowledge  of  results  was  compared  to  no 
knowledge  of  results,  anc  some  pr«trnimng  was  plven  to  subtesms  who 
performed  similar  lobs.  The  second  task  was  primarily  a 
prcceptual -estimation  task  using  four-nan  teams.  cour  variations  in  the 
amount  of  feedhack  were  compared.  Results  showed  no  difference  in  the 
three  training  conditions  (individual,  subtean,  team),  no  facilitation 
by  kind  of  pre-training  plven  in  the  study,  and  some  facilitation  by 
knowledge  of  results.  The  authors  indicated  that  since  team  proficiency 
can  he  developed  through  individual  and  subteam  practice  and  such 
training  is  probably  less  costly  than  team  training,  it  should  be  stressed. 

’tote .  -  Tn  the  introduction  the  authors  stated  they  assumed  that 
t»am  "coordination  Is  the  natural  outcome  of  a  sequence  o f  properly 
planned  and  executed  Individual  acts."  The  tasks  they  created  stressed 
the  Individual,  fuceessful  completion  of  th*  tasks  required  each  person 
to  complete  hls  Job  arid  hand— «ff  his  product  to  the  next  person  in  the 
chain.  Two-way  comnunlcat ion  was  limited  -»nd  actually  Impossible  In 
some  situations.  "rhus  the  amount  of  coordination  among  team  members  was 
Mmired. 
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Johnston,  A  Uriels,  G.F.  Team  performance  as  a  function  of  tears 

arrangement  nnh  work  load.  Journal  of  Applied  ^aychclory,  I0'5'0,  c"', 
AO-dH. 

Padar  control  two -nan  terns  performed  a  simulated  approach  control 
task,  with  controllers  nlternatin<r  In  directing  incoming  aircraft.  Ht"h 
and  low  load  conditions  ( rat.e  of  incoming  aircraft)  were  compared,  as 
well  a3  compensatory  -and  noncompensatory  conditions.  Tn  the 
compensatory  condition,  one  individual  could  compensate  for  his 
partner's  early  or  late  approaches.  Tn  the  noncompensatory  conditions. 
th«  approach  had  to  he  maintained  for  each  aircraft.  Tt  was  expected 
that  the  enportuntty  for  compensator y  activity  should  he  an  inverse 
^unction  or  system  load,  since  th*>  higher  the  load  the  less  time  a  team 
n«nher  has  to  compensate  for  his  partner's  errors.  Fail-stop  behavior 
(wh«ra  a  team  member  prevents  his  partner  from  committing  an  error) 
should,  however,  be  directly  related  to  load  on  the  system,  since  error 
frequency  should  be  higher  under  hir.h  load  conditions.  Tt  was  expected 
that  individuals  In  the  compensatory  condition  would  pay  more  attention 
to  th«lr  partner's  behavior  and  therefore  be  more  likely  to  prevent 
eartner  errors.  Although  team  communication  has  sometimes  been  found  to 
inhtblt  ream  prtrrormance,  it  was  expects  that  this  inhibitory  function 
should  be  laps  und“r  team  load  since  team  members  cannot  afford  the 
luxury  o'*  hlr.h  levels  of  communication  under  such  conditions. 

"esults  showed  that  the  average  approach  times  v»r»  closer  to 
criterion  in  compensatory  teams  than  In  noncompensatory  teams, 
particularly  under  low  load  conditions.  Under  hi^h  load  conditions, 
fewer  fl  iirht  errors  occurred  in  compensatory  t.»ams  than  in 
rior.eomn«nsator y  teams.  Team  communication  inhibited  t«an  performance 
only  in  the  noncompensatory  hieh  load  condition. 

Johnston,  W.A.,  A  Howell,  C.  The  efCcct.  of  team  feedback  on 

individual  r»rfor,ir<nr/«  and  s«  1  f-ey^  1  uat  1  on  (Final  f“port,  r,r  ant  Vo. 
AF-AFh'Ul_na«;_r,^') #  Columbus,  hhic"  Ohio  ftst.e  University,  Hunan 
her  fotmen”0  ronter,  d«promber  1r,r'f,  ,T'77n.  vo .  AH  fHO  tth'i) 

Tndivlduals  performed  a  tracking  task,  but  each  was  told  that  he  had 
a  partner,  ““am  feedback  was  then  stmu' aped  hy  tailing  the  sub  leer,  that 
the  feedback  reflected  his  performance  relative  to  the  average 
performance  o'*  both  team  members.  rn  reality,  r“edhack  represented  the 
subject’s  Individual  tracking  pcrrormance  relative  to  various  difficulty 
criteria  that  w*re  varied  »xper imenr ally .  ^"r^'er*,  a  stringent  or 

difficult  criterion  produced  po«.r  reedback,  as  though  the  subject  pad  a 
Poor  partner,  and  a  ’ent-nt  criterion  simulated  a  eco,-i  partner. 

Cyer  the  s  e  r  l  a  a  of  studies  condijeted,  subleets  trenerally  performed 
best  wl*h  ""ood"  partners.  Tn  mn‘Ur„  luhl^ts  accepted  •'be  <- r ^ 1 1 
for  dOvd  team  s^rm,  bu*  attributed  the  Mm'  for  poor  scores  to  their 
contrived  par*n»r  s.  suits  '.uai^r'sd  'h»  •’vn.'Jmu  tba*  team  feedback 
Influences  individual  behavior  within  a  small  croup. 


Johnston,  W.A.,  ♦.  Mawrccki,  L.H.  Tb®  effect  of  simulated  team  finback 
on  the  per fcrnar.ce  of  rood  inn  poor  trackers  ^technical  Peport: 
Af^oqf?_f.4_?r  a  j ) .  Co L mb  us ,  'Yiio :  hhio  at  ate  University,  Human 
Per fornnnee  fester,  "ovember  fr»'rT C  Mo.  AD  MHO) 

This  is  a  mor®  detailed  test  report  of  the  Johnston  end  Mowell 
report  cited  .above. 

Kebanorf,  **.  *.  r>,0rien.  M.M.  Tb®  effects  of  task  vyp®  and  cooperation 
upon  Broun  products  and  pf'r^onanc*.  'Yganlzatlonal  behavior  and 
Hunan  Performance ,  ^2, • 

'rhc  effects  of  three  types  of  intellectual  tasks  (discussion, 
problem  solving,  and  production) ,  and  two  forss  of  cooperation 
(collaboration  and  coordination)  upon  various  characteristics  of  flroup 
products  'written  reports)  and  the  quality  of  those  products  were 
examined.  The  classification  of  tasks  was  based  upon  Hackman's  work , 
and  the  distinction  b®twe«n  coordination  and  collaboration  was  based  on 
earlier  work  by  ^Tricn  (collaboration  occurs  when  some  Rrouo  positions 
share  -Joint  responsibility  for  certain  tasks;  coordination  reflects  the 
extent  to  which  subtasks  allocated  to  different  positions  are  sequenced 
by  definite  pr»>c«rinncp  relations) .  Croups  were  composed  of  three 
individuals  o'  the  sane  sex. 

"tronn  o'Cec.ts  were  found  for  the  task  type  and  cooperative 
dimensions,  "ask  type  accounted  for  up  to  of  the  variance  on  the 
descriptive  dimensions  (n.z.,  length,  optimism,  issue  involvement),  but 
had  little  effect  on  the  evaluative  dimensions  (e.^.,  adequacy,  quality, 
and  creativity).  rroup  structure  accounted  for  bp  to  ?f'K  of  the 
variance  on  both  the  descrintive  and  evaluation  measures.  In  groups 
where  collaboration  was  required,  the  products  wr»  rated  lower  on  each 
of  the  three  evaluative  dimensions  than  in  groups  where  collaboration 
was  not  required.  °n  the  other  band,  coordination  requirements  led  to 
higher  ratings  on  each  of  these  dimensions.  One  of  the  major 
conclusions  was  that  col  1 aboration  was  relatively  ineffective  for  tasks 
that  require  "valuation  of  multiple,  perhaps  competing  solutions,  at 
least  when  no  sine'e  correct  solution  can  be  specified.  ■phf»  dlf'erent 
effects  of  collaboration  and  coordination  point  to  the  need  for  more 
sophisticated  understanding  of  th®  concept  of  cooperation  than  Is 
usually  presented  (p. 

Kent,  P.H.,  A  Hcdrsth,  J.p.  "ask  and  u.rcup  characteristics  as  factors 
influencing  erouo  performance.  Journal  o'  Kxn®r mental  "petal 
Psvchol ccy ,  *>,  UPO-fiiic, 

Tb®  authors  rnpl  "ao.knan's  work  on  th®  nff^cts  o'  task 

type  on  the  characteristics  of  written  qrcun  products,  finding  that  task 
type  'production,  discussion,  nrc-M'-m  solvme  racks)  had  a  strop® 
influence  on  croup  output,  accounting  for  over  rr"*  o'  tb®  variance  on 
three  dimensions  and  about  of  th«  variance  on  'our  additional 

dimensions.  Th®  authors  also  lncluderj  r,h«  varinbl®  or  s«x  composition 
of  t.b®  r.roup  in  th®  design  (bomof en®ous  ana  heteroceneous  erouns)  . 
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composition  'll*!  have  an  effect  on  task  output,  but  the  effect  was  not  as 
strop?,  as  the  task  type  factor. 

Kidd,  T.f.  i  comparison  of  one-,  two-,  and  three-nan  work  units  under 
various  conditions  of  work  load.  Journal  of  Applied  nsvchclcgy, 
1^,1,  .»n ,  ms-pne. 

♦Cidd  reviewed  studies  ♦'hat  have  "cund  that,  jr  a  sine  Jo  person  can  10 
a  task  under  moderate  load  conditions,  the  -addition  of  one  or  two 
helpers  does  not  result  in  a  doubling  or  tripling  of  the  input  load 
capability.  A  relatively  complex  air  traffic  control  task  was  simulated 
In  the  present  study.  "nder  the  one-man  condition,  one  individual  was 
responsible  for  all  aircraft;  under  the  two-man  condition,  the  zone  or 
responsibility  was  divided  equally  amons  the  two  individuals;  three  pea 
had  equal  responsibility  for  aircraft  in  the  three-man  condition. 

Results  showed  that  ♦’when  input  load  to  the  system  was  held  constant  and 
the  control  unit  size  was  increased,  leading  to  a  decrease  In  load  per 
controller,  performance  was  ungraded  only  moderately.  ’Jhen  input  load 
to  the  system  v;as  increased  proportionately  to  the  Increase  In  team 
size,  resulting  In  a  constant  load  per  controller  across  conditions, 
performance  was  markedly  diminished  In  the  multiman  units"  (p.  IP"). 
l'ldrt  concluded  that  maximum  performance  can  be  attained  when 
coordination  demands  are  minimized  in  such  tasks. 

Kidd,  .I.".,  "fork  i«am  effectiveness  as  a  function  of  mechanical 

degradation  of  the  intrateen  communication  system.  Journal  cr 
fnem-erinc  "nveholccy ,  Idfin,  P,  1-1  ft. 

The  third  experiment  in  this  report  examined  the  effects  of 
different.  d»r;ree3  0r  unintellifUblllty  within  the  communication  network 
of  a  simulated  air  traffic  control  system.  Communications  were 
interrupted  (cut-ofr)  for  various  lengths  of  time.  A  second  nart  or  the 
study  examinee  techniques  that  mi^ht  reduce  the  degradation  created  by 
such  interruptions. 

"be  first  part  of  the  study  showed  that  performance  was  degraded  in 
direct,  relationship  to  decree  of  lntermlttency  within  the  communication 
network,  "be  most  effective  "remedial"  technique  was  that  where  the 
controller  maintained  a  near-continuous  message  flow;  he  repeated  a 
message  until  its  receipt,  was  acknowledged. 

Kidd,  J.*5.,  A  Hooper,  J..1.  Division  of  resnonsibll lty  between  two 
controllers  and  load  hnlancinr  flexibility  in  a  radar  ~»r>nro'^h 
control  t.enn:  A  study  in  human  engineering  aspects  of  radar  air 
traffic  control  C.'A’VT  '^chnical  ferxrt  cP-U*Tn<  Columbus,  'bio* 

♦"bio  ftntc  "diversity.  Laboratory  or  Aviation  Psychology,  ’pnl 

♦  re-rrr  >I0>  *,p  pm  nin\ 

The  p«r  formance  of  *-v'o-man  rad'»r  approach  control  t.mgs  was 
evaluated  under  thr*e  methods  of  aircraft  assignment  and  two  levels 
restraint  on  th"  ontion  of  exchanging  control  responsibility  durina  th« 
approach.  An  aircraft  conditions  were  simulated.  Th"  three  aircraft 
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assignment  methods  were:  sector  control  where  assignment  was  made  on 
the  basis  of  location  of  entry:  rotation  control  where  equal  loan  was 
ensured  by  assignment  on  the  basis  of  simple  alternation;  and 
destination  '’cntrol  where  aircraft  bound  for  one  of  the  two  available 
landing  fields  were  always  asip.ned  to  the  same  controller  regardless  of 
time  or  Place  of  entry  into  the  terminal  area.  The  two  control 
restraint  conditions  were;  partial  where  control  of  aircraft  could  be 
exchanged  cn'y  after  the  first  an  miles  of  the  approach  had  been 
traversed,  and  no  restraint  where  exchange  of  control  responsibility 
could  be  made  at.  any  tine  durma  the  approach,  face  team  of  controllers 
participated  twice  under  each  of  the  experimental  conditions. 

Destination  assignment  and  maximum  freedom  to  transfer  control 
resulted  in  the  highest  performance  in  terms  of  system  efficiency  fe.*., 
f’itrht  time,  fuel  consumption)  and  s.af«ty  ^ separation  errors  beti/ecn 
aircraft) .  Tn  addition,  team  members  preferred  the  destination  method 
and  the  flexibility  allowed  by  the  absence  or  exchange  restraints.  Crew 
members  indicated  difficulty  in  coordination ,  when  coordination  was 
repuired.  Although  communication  between  crew  menhers  was  low,  when 
communication  occurred  it  was  task-oriented. 

The  superiority  of  the  destination  assignment  condition  was 
explained  by  the  researchers  as  providing  a  balance  between  task  demands 
and  coordination  demands.  "Die  last,  phase  cr  the  approach  is  the  most 
critical.  Tn  the  other  conditions,  controller  responsibility  aid  not 
correlate  with  aircraft  location,  therefore,  aircraft  und»r  on®  nan’s 
control  could  cross  the  path  of  aircraft  under  the  other's  control  or  be 
close  to  that  path.  Thus  both  coordination  end  task  demands  were  placed 
upon  operators  in  these  conditions,  while  only  task  demands  occurred  in 
the  destination  condition. 

kin^ade,  R.C.,  t  Kidd,  J.*?.  The  nCCcct.  j f  team'  size  and  intermember 
communication  on  decislon-naklne  performance  (l/ADC  Technical  Report 
ra_n-7U>.  Wr iqht-Patter son  Mr  rore®  pase,  f'hlot  Medical 

laboratory,  April  Idnq.  fPTTC  »!0.  AD  PIC  fi?1) 

The  performance  of  sincle  individuals,  two-man  teams  without 
intercommunication,  and  two-man  teams  with  intercommunication  was 
compared  on  a  checkerboard  d«clsion-mnklr.e  task,  ""■•'n  time  required  to 
complete  the  task  was  lower  for  the  two-m.an  teams  than  for  sinql® 
individuals.  "ow»v«r ,  croup  productivity  was  not  a  linear  function  of 
the  site  of  the  croup  fi.e,,  the  two-m.an  teams  were  not  twice  u 
productive  as  single  lndivldua1 s) .  Th»r n  were  no  differences  amone  the 
thr®e  treatments  on  twe  other  criteria:  “rrors  and  average  niriher  of 
tokens  moved  through  rp»  pod  per  minute. 

Kllneherq,  (!.L. ,  Conr.nl  ®s,  n.K.  ,  A  Tor.es,  Effects  or  work  r-acine 

am  teamir.r  cn  1n^_2±SL—2L  f-r  ~anee .  !  a ,  ‘/.ash.:  "’o  a  1  r.  p 

fo.,  rrrrr  va.  ,r>  '"i” 

The  second  phase  of  the  study  compared  series  and  parallel  team 
structures  usiny  ima^e  interpretation  problems.  Participants  in  th? 


study  w'r?  ®xp®ri®nced  photoint®rpr®t.ers,  pnrticipatlnfl:  in  two-man 
lnt®r pr®t®r  f“-ws.  Tn  reality,  only  scries  teams  wer®  directly 
examined,  with  the  second  member  of  the  tarn  responsible  for  insuring 
that,  ill  In  the  photo  ban  been  found  im  for  verifying  the 

accuracy  of  hi3  partner's  responses.  'Vores  for  series  teem  data  were 
based  ra®  final  modi  rirat  icnsmart®  b v  the  second  member  or  tn®  t«n. 

«sr«l  1®1  fem  data  v»rs  based  0n  the  series  team  data,  with  scores  based 
on  a!1  r®SDor.s«s  min  by  the  two  interpreters  and  also  or.  only  "hose 
responses  "or  ••»*'ic h  th®re  in.i  agreement  by  both  Inter pr et®r s . 

"Vo  bte.best  de«»r»«  of  aecur any  was  obtained  with  parallel  teams, 
wren  only  targets  r  ®r>or  t  ®d  by  the  two  Independent  interpreters  wer® 
scored ,  ‘•ut.  tb®  completeness  of  the  responses  was  reduced,  i  ,e. ,  some 
targets  wer®  -*issed.  Tbe  authors  concluded  that  If  both  accuracy  and 
comp* »ten“ss  ir»  required,  two-nan  series  teams  provided  th®  best 
',oservsi3».  in  additional  rlndmq,  based  on  the  parallel  team  data,  ta.i 
that  inventive  error  3  committed  by  one  m®mber  of  the  team  were  not 
duel  1®  **  od  by  v-®  other  members.  The  authors  concluded  that  Interpreter 
re->miaq  appeared  "o  be  most  valuable  with  difficult  tasks,  wh®n  the 
ski*,  la  or  individual  members  are  quite  different,  or  when  accuracy  is  of 
hi ~d  pr i_r ity . 

banv.etta,  J.T.,  *  R0by,  T.n.  Effects  of  work-croup  structure  and 

certain  task  variabl-s  on  croup  performance.  Journal  of  Abnormal 

an-  ^pcl a 1  Psychology.  V>,  ’r-iui.  (-,> 

‘'ve  primary  variables  investigated  in  this  study  were  the  nature  of 
information  transmission  within  a  team  and  the  rr»te  of  chance  of  input 
to  th"  team.  Three-nan  bomber  crews  were  simulated.  The  basic  task 
r”duir®d  ®r®ws  to  process  instrument  readings,  relay  necessary 
information  to  individuals  requtrlnq  it,  and  execute  control  adjustments 
b"'s®i  on  relayed  or  directly  available  instrument,  readings.  Two 
information  t.ran wn ssion  structures  v»r<*  examined:  hl^h  autonomy  wher® 
each  sub lect  bad  tw0  controls  for  whi®h  all  but  one  0r  the  requisite 
instri/xent  readings  was  available  m  his  individual  booth,  and  low 
-u'or.omy  wher®  each  subject,  had  two  controls  'or  which  none  of  the  four 
n^»5jmy  lnstr  in«nt  readings  was  directly  available. 

~r®v  errors  Increased  as  rate  of  input  increased.  Th®  most 
difficu't  informarlon  t.r anJnisslon  structure  was  that  in  which  a  larff,e 
proportion  of  information  had  to  b®  relayed,  and  particularly,  where  a 
large  proportion  cr  information  had  to  be  relayed  from  several  different 
Sourees.  "'be  author s  hypothesized  "hat  th®  transmission  structure 
findings  mav  b®  *h®  r®sult  of  two  fact.crs:  th«  volume  of  information  to 
he  rntevorj  ar. i  th®  ®x*  *nT  jf  dispersion  of  relevant  information. 

'■ce  aophors  ~£ri"lud«d  that  ""b®  I  rwiri"  f®otor  in  the  performance 
or  “he  croups  was  r,„*  ’v®ir  information  capacity.  Rather ,  *h» 

difficulty  se®m®d  *o  !  i  ’  m  inability  0r  ®roups  to  set.  ur>  an 

®ffici®nt  -vT.'a  f r  ie*®c*  lr-q  *nd  "./vauriXeeMnc  information  changes, 
fo'emunicat ion  problems  mav  »®su!r  from  icnoranc®  on  the  part  of  response 
adepts  as  to  when  !f|f,T"irivn  bearing  on  thilr  controls  enters  Vi®  "roup 
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st  some  other  station,  and  on  the  part  of  information-source  persons  as 
to  the  relevance  of  new  information  they  r»o»‘ivp.  detection 
difficulties  nay  be  a  ''unction  of  a  response  conflict  generated  by 
placing  the  individual  in  the  dual  rolA  of  response  agent  and 
information  source"  (p.  ’VI). 

Lanzet.ta,  .T.T.,  •-  Robv,  T.H.  Group  performance  as  a  function  of 

work-dist.r  ihution  patterns  and  task  load,  foeiemetry,  inrgf  ict 

n^-iOM.  (pi 

^wo  types  of  work-distribution  patterns  were  compared:  a  vertical 
structure  where  different  homogeneous  functional  categories  were 
assigned  to  each  individual  of  the  team  (i.e.,  information  processing  cr 
deal sion-making) ,  and  a  horizontal  structure,  where  the  total  task  was 
divided  into  subtasks,  with  subtasks  assigned  to  each  Individual  (all 
functions  may  he  required  within  each  subtask).  Thus  the  main  focus  of 
the  study  was  to  investigate  the  effects  of  specialization  of  functions 
^noniJ  members  versus  non  specialization. 

The  task  presented  to  each  three-man  team  was  based  on  an  Air 
befense  command  aircr  aft  control  and  war  nine  center  where  three  target 
areas  w«re  identified  and  the  task  of  the  t«nns  was  to  intercept  en“my 
aircraft  attempting  to  bomb  the  target  areas.  Within  this  context,  the 
vertical  structure  functions  consisted  of  observation,  calculation,  and 
decision-making,  while  under  t*e  horizontal  structure  each  member  was 
responsible  for  defending  on"  of  the  three  target  areas  and  thereby 
employing  all  functions.  Tn  addition  to  the  two  types  of 
work-distribution  patterns,  two  task-load  conditions  w«rA  examined.  The 
high-load  condition  involved  more  enemy  and  friendly  planes  than  was  the 
case  for  the  low-load  condition.  Each  team  was  exposed  to  both 
structure  conditions,  under  one  level  of  task  load.  (Yder  of 
presentation  was  counter  balanced.  T*sa  performance  was  based  on  seCrlna 
the  number  of  times  the  target  areas  were  bcmb*rt,  the  number  of  enemy 
bombers  downed,  t.be  number  of  interceptors  lost,  and  the  ninber  of 
friendly  planes  accidentally  downed. 

figni  blc.ant  effects  occurred  for  load  Ihigh-lcad  conditions 
resulting  in  poorer  performance  than  low-load),  and  a  load  by  session 
effect  (high-load  performance  increased  with  time,  while  low-loan 
performance  decreased).  Although  structure  effects  were  of  most, 
interest  to  the  researcher  s,  they  did  not  oceur  .  "cmv^r ,  the  authors 
stressed  a  tendency  for  the  horizontal  structure  to  be  superior  to  the 
vertical  structure  und«r  low  ’  oad  ejections. 

A3  pointed  out.  by  th«  authors,  th®  task  presented  tn  the  study 
differed  from  many  others  in  smell  eroun  r«s«areh  in  that  no  on®  person 
could  solve  the  problen;  distribution  or  •■ask  funet.lcns  and/or  cf 
subtasks  among  team  members  ’ns  er..aer,t i  >1 . 
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Leavitt,  M..I.  fome  effects  of  certain  eo'iamunlcation  patterns  on  rroup 

performance.  Journal  pf  "bncrmal  and  fpci-nl  ^nyoholopy ,  mm,  'if  t 
~~~  ”  - 

Leavitt.  examined  four  types  of  '’oanunl<‘stlofl  patterns  within 
five— a.in  groups;  circle,  chain,  Y,  and  wheel ,  The  research  results 
(«.*.,  time  to  solution,  «rr ors,  number  of  t>ss^<?ps,  m«mher  satisfac¬ 
tion!  and  the  communication  concepts  developed  in  this  study 
eentr  si  i ty  end  p»r  lnhpra?  i”y  indices'  and  similar  studies  appear  ”o  hav 
tha  most  -applicability  to  military  teams  when  the  corrmun mat  1  on  pattern 
within  a  military  te.am  .approximates  a  pattern  studied  in  the  laboratory 

1-orP,  ^roun  performance  as  a  function  of  leadership  behavior  anP 

task  structure*  ""ow-ard  an  explanatory  theory.  ar rani  rational 
behavior  anP  Munan  Performance,  IP'’*,  V*.  ”*-P*. 

The  influence  of  differences  in  tnsk  structure  unen  •'be  amount  or 
type  or  !«aper ship  h*»havicrs  required  for  successful  ‘trouo  performance 
was  investie-atep .  ’a  particular,  the  \  saner 1  s  role  1  r,  orieptlne  tb« 
.preup  end  in  rt«flnin«?  the  problem  for  the  r,roup  was  stuPieP,  task 
structure  reflected  the  clarity,  vm  t  fi  sbi  1  ity ,  ann  number  of  zoal3,  an 
the  number  or  paths  to  the  pjoals.  Lord  vt»wep  Mf»b  structure  tasks  ana 
leadership  orientation  as  both  providing  the  rtroup  members  with  a 
"common  problem  space",  i.e.,  similar  encoding  of  key  aspects  of  the 
problem  confronting  tv  <»rcuo.  Therefore,  it  was  hynoth«3i  z.»d  that 
l.enpershln  orientation  and  task  structure  would  b«  inversejy  related 
sin~e  *hey  both  have  similar  effects  on  croon  performance  (i.e.,  hish 
decrees  or  leadership  orientation  are  not  needed  in  bier  structure 
situations'.  ”n  -addition,  it  was  hypothesized  that,  the  relationship 
between  performance  and  leadership  orientation  would  be  inversely 
reint“d  to  task  structure  for  tasks  with  hiph  structure  the 

relationship  v*>uld  be  loir,  for  tasks  with  little  structure  the 
relationship  would  be  hi-»h' . 

Tasks  usep  in  the  stuly  were  hase-i  on  '’haw’s  work,  -and  v>erp  scaled 
in  terms  or  task  structure  on  ''haw’s  dimensions  of  decision 
v«rlrl  ability,  coal  clarity,  coal  path  multiplicity,  and  solution 
multiplicity.  Leadership  orientation  scor°s  were  based  on  observations 
of  p.roup  nrcblem  solving  and  included  such  behaviors  P3  diagnosis  or 
interpreting  situations  or  nr  obi ens ,  describing  tasks  or  problems, 
identifying  relevant  vr>r  i  abl  es/constr  aint-s/coe  1  3 ,  intr  oducine,  new  ideas 
or  focuain<i!  attention,  and  simarizlnp  «Vents. 


the  relationship  he*ue<»n  task  structure  and  leader  orientation 
behaviors  was  significant.  in  ’he  hypothesized  direction,  but.  tbe 
percentage  wr  variance  explained  ’..’as  !vw  M"  -  ,r”L  '"he  resu’ts  did 
not  support  ’he  second  hvnothesis.  Tnstaart  a  eurvnin«.ar  r  «lat  lonship 
was  round;  tpe  relat icnship  between  orientation  and  p--»r  rormarice  was 
positive  for  moderately  structured  tasks,  and  r,»mttv«  ror  both  ’ow  and 
hi  eh  structured  tasks.  T-o^d  «rp!  nw  tv  necativ"  r«i  a’l^nsbip  '.r  i  ow 
Structured  tasks  as  follows:  the  particular  tasks  studied  had  multiple 
ana  ufiv«r  i  f l as  t  e  solutions;  although  individuals  worked  as  member  s  of  » 


•♦roup  each  individual  could  come  up  with  his  own  solution;  the  croup  was 
willing  to  accent  nost  reasons  due  to  th«  unverifiable  no  turn  of  the 
solution;  thus  with  those  tasks  divergent  "problem  spaces"  probably 
facilitated  task  performance. 

Mote.  -  lord’s  lnt«r pretation  of  the  results  rPinfarc*r>  thp  ncce  for 
an  am  lytic  approach  to  studying,  croup  tasks  in  order  to  determine  the 
critical  ‘'actors  that  .affect  croup  performance. 

M.arra,  M.ft.  <  conpar at i ye  analysts  of  croup  reinforcement 

/-,oriti nr.«ncies .  f.an  Francisco,  ''a !  i  f1. :  t,otterman  Army  Tnstitute  of 
Research,  M.n.  Army  Medical  Desearch  and  rVivelopment  r.ormand , 
r.ent«nber  tfM.  c;tt<;  *j0  .  \r>  ee0  «v' 

'T-hr eo  tyoes  of  p.roup  reinforcement  procedures  were  compared: 
independent,  wcierc  each  individual  in  ‘•.he  srcup  was  reinforced  on'y  when 
he  was  correct;  interdependent ,  where  each  individual  was  reinforced 
only  when  members  within  the  eroun  were  correct;  and  douh’e  - 
reinforcement  where  “aeh  individual  was  reinforced  when  he  was  correct 
as  wal  1  as  »ben  th"  entire  proud  '.ej  correct,  bi*  general  hypothesis 
was  that,  croup  members  under  the  daub}  e-rcinforcement  system  would 
perform  better  than  individuals  under  either-  or  the  other  two  svst°ms. 
The  interdependent  condition  was  expected  to  produce  the  lowest  number 
o f  correct,  individual  responses.  The  data  supported  the  hypotheses.  Tn 
addition,  the  douhl  e_reinforcement  sys rm  resulted  in  increased 
performance  over  time,  whereas  minimum  improvement  was  shown  under  th™ 
orn«r  two  conditions.  Mo  data  w«r"  presented  on  the  ninh#r  or  correct 
teqe,  resnonaes. 

Although  ♦'he  task  vns  a  laboratory  reaction  time  task  uiin;  the 
three-nan  qroups  composed  of  hiph  school  students,  the  three  conditions 
examined  do  represent  •minnl  variations  in  rnin'orc»n»nt.  that  can  be 
received  by  military  teams:  reinforce  the  proup  as  a  whole  after  the 
task  is  completed,  provide  individual  reinforcement  as  each  individual 
performs  his  task,  or  us°  both  procedures.  Thn  data  support  usinp  both 
nroeedures  to  maximize  performance. 

’’cbaniel,  v.T.  ,  *.  Podd,  .T.M.  ’♦inntenan  combat  crew  Integrity:  Tt 

--fferr  of|  ic,p  satisfaction  and  l^h  p~r for manco .  'Master's  thesis!. 
Mr  lpht-Patter  son  Mr  ^orce  base,  nhio:  Mr  University,  "optr-nber 
1i”\  ( T'TTT  ho.  ih  cne  cnni 

Thn  r«l.at  lcnr.bip  of  turnover  In  "lnutenan  combat  "rows  (two -nan l  to 
lob  satl  sfaet  ton  and  lob  performance  was  "taalnf'rt.  However,  due  to  the 
Mr  roree's  Policy  of  maintaining  1  n e r  a l  "r^us,  there  uas  !  imit«d 
variation  in  er»w  turbuienc*.  fesu’ts  showed  that  cr^w  inteerity  wn3  a 
source  of  lob  dissatisfaction  for  of  the  er ews  and  hai  no 

significant  "free t  on  lob  per  fvrain''n  'simulated!. 
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MiU«r,  D. T.  "kin  di’utlon  and  skill  l^vel  requirements  ns 

determinants  of  ^rfw  p^r rcmanre.  Hoetonl  hisgertattori,  "eyas  Tech 
University ,  id-i.  nTT  "o.  Tag  i«r?' 


The  m lor  hypothesis  of  the  study  was  that  the  mount  of  skill 
dilution  occurring  within  a  teen  is  related  to  the  task  centrality  of 
the  neih»r  heir.g  replaced :  spent  final)  y ,  that  the  repi  ecement  of  nemhers 
more  centra!  to  the  task  should  result  in  more  skill  dilution  and  poorer 
group  performance.  Two-man  teams,  organized  as  a  chain,  performed  a 
perceptual  motor  task  that  required  mat.chng  responses  to  various 
stimulus  patterns,  Vo  differences  in  team  performance  were  found  as  the 
result  or  nemher  repl scenont . 


"ocre,  M.O.  The  effects  cf  load  and  accessibl 1 ity  of  information  upon 
performance  of  snail  teams  rs.FogfUir.a^  Ann  Arbor,  Mich.: 
University  of  Michigan,  October  1961.  (DTIC  No.  A D  268  462) 


Two-man  teens  were  created  to  perform  the  dispatching,  bookkeeping, 
and  monitoring  functions  cf  a  simulated  taxi  control  system.  One 
individual's  r e.aponsihi  1  ity  was  to  assign  ~abs  to  passengers;  the 
other's  responsibility  was  to  monitor  the  positions  of  the  eabs,  to 
start  then  on  their  runs,  and  keep  records.  Two  independent  variables 
were  examined:  input  load  (rate  at,  which  passenger  requests  were 
received  by  the  t.e-am,  labeled  high  and  lowl,  and  access  to  information 
(limited  vs  fr«e:  access  to  ccmnunteating  with  and  seeing  each  team 
member,  observing  the  electronic  timers  for  each  cab  and  the 
eypertmenterl.  Tean  effectiveness  was  based  on  a  3core  which  reflected 
penalties  for  delays,  costs  per  mile  and  per  passenger,  and  bookkeeping 
errors . 

nas«d  on  previous  research  it  was  hypothesised  that  increased  access 
to  information  viould  enhance  team  performance  under  conditions  of  low 
load  hut  would  have  detrimental  effects  under  conditions  of  high  load. 
Tn3t."nd,  increased  access  to  information  had  an  enhancing  effect  in  the 
high  load  condition,  "be  improved  performance  of  the  higher  load  teams 
under  fme  access  to  information  apparently  resulted  from  more  effective 
and  flexible  load  balancing  procedures  nnn  "other  acts  of  collaboration 
in  perforriin^  routine  functions,  enabling  the  work  to  be  done  more 
rapid1 y  and  cahs  to  be  assigned  more  quickly  to  waiting  passengers. 

This  was  accomplished  without  an  increase  in  bookkeeping  errors  or  any 
loss  in  the  efficiency  or  assignments.  Mso,  under  free  access  to 
information  teams  w»r«  able  to  perform  better  in  the  experimental 
session,  minimizing  watting  time  without  sacrificing  accuracv, 
indicating  a  more  rapid  adoption  of  an  erfect.iv«  t,«am  organization  for 
getting  work  done."  <p. 
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More-™,  P.*.,  Abates,  G.P.,  Allulal ,  F.A.,  »,  Kirby,  R.H.  The 

team-training  load  n s  a  parameter  o**  effectiveness  Tor  ffollfotlv** 
training  in  units  ( TTR-7°-1  *i,  prepared  for  H.5>.  Army  Research 
Tnstitute  for  the  nehavloral  and  'odal  Sciences).  Norfolk,  Vn.r 
Old  Dominion  University,  Hay  107R.  '!iTTd  >lo.  AD  Aftfi?  nP) 

The  performance  of  '“ive-man  t.enms  working  for  eight  hours  per  day 
over  six  eonsecutlve  days  on  n  multiple-task  performance  battery  was 
examined,  ^ubtasks  consisted  of  several  Individual  ta3ks  ( watohkeeping , 
arithmetic  problems,  and  target  ldenti float ic ft) ,  and  one  tears  task  (a 
code-lock  task),  fubjects  were  asked  to  perform  these  tasks  under 
various  work-load  combinations,  that  is,  the  tasks  were  presented 
according  to  low,  medium,  and  high  demand  performance  schedules  during 
each  two-hour  period  of  testing. 

""he  primary  variable  investigated  in  the  study  un3  called 
team-trainin«t  load  and  referred  to  the  percentage  of  untrained  members 
on  a  t"am.  rleven  team-t.r aj nlng  loads  ranging  from  0  to  Idd  percent 
untrained  members  in  10  percent  steps  were  represented.  The  major 
findings  and  conclusions  were  fp.  ac-gi); 

Team  performance  was  degraded  in  direct  proportion  to  the 
team-training  load,  i.e.,  the  percentage  0f  untrained  members 
of  the  team.  Such  degradation  was  due  to  the  untrained 
members,  not  to  the  trained  members. 

’rhe  untrained  team  members  tended  to  acquire  individual 
skills  at  the  same  rate,  independent  of  team-training  load. 

Therefore  tenns  with  high  team-training  loads  initially 
suffered  greater  decrements  in  performance,  but  recovered  in 
the  same  training  time  as  teams  with  lower  team-training 
loads. 

In  general,  thes»  results  applied  to  both  individual  and  tenm 
measures,  except  that  team-skills  were  more  resistant  to 
decrements  with  th*  lower  team-training  loads  (below  MO* 
untrained)  and  more  seriously  affected  by  higher 
team-training  loads  (above  'id*  untrnin»d). 

The  authors  cautioned  that  these  findings  should  be  verified  with 
field  tasks.  I'owever,  if  th™  results  were  renlicated,  th«n  the 
implications  for  military  training,  considering  personnel  turnover,  were 
aa  follows  (p.  ’I): 

Tf  fewer  than  id  percent  of  a  team/crew  members  arc  untrained, 
then  the  b®st  strategy  would  be  to  assign  untrained  persons 
uniformly  throughout  so  as  to  minimise  the  proportion  or  untrained 
personnel  in  any  on™  *- «am/er  ew.  Tf  the  p«r sonn“l  turnover  is 
greater  than  'i°*,  thcr,  the  hen*  strategy  f  and  probab’y  the  most 
cost-effecti v*l  would  he  to  assign  maximum  niribers  ur  untrained 
members  to  certain  teams  am  to  .schedule  those  tmisi  ror  earlier 
team-training  missions,  ev«n  at  the  expense  of  postponing  the 


training  of  teans/crewa  that  have  he»n  maintained  with  fully 
trained  personnel,  some  of  whom  have  been  transforr ed  from 
teams/crews  that  are  assigned  high  percentages  of  untrained 
Individuals. 

Morr tssette,  .1,0. ,  uornser.h,  J.t.  ,  *-  thenar ,  K.  Team  organization 
and  monitoring  performance.  Mum  an  factors .  1°7g,  IT,  po6-anr). 

Four  monitoring  conditions  uer»  examined:  one  individual  monitored 
four  displays,  two  individuals  each  monitored  two  of  the  four  displays, 
a  two-man  t«nm  wh«re  each  individual  monitored  four  displays 
(redundancy!,  and  a  twc-man  team  wher™  each  individual  monitored  two  of 
th«  four  displays  f division  of  labor',  "'i*  longest  detection  tines 
occurred  under  the  individual  condition,  with  no  significant  differences 
in  average  detection  time  nmong  the  remaining  conditions.  Further 
-analyses  of  the  team  conditions  showed  that  the  faster  of  the  two 
members  was  faster  only  0f  the  time  with  the  slow  member 
contributing  to  lower  the  t«am  tim»  "’MS  of  the  time.  Comparison  of  the 
detection  time  distributions  for  the  two  team  conditions  indicated  that 
the  redundant  team  organization  eliminated  very  long  detection  times, 
thereby  reducing  response  variability. 

Neheker,  D.M.,  fbckstader ,  f.L.,  f,  Vickers,  F.F.  R  comparison  of  the 
effects  of  individual  and  team  performance  feedback  unon  subsequent 
performance  (MPtinr  TP  vg.cgi.  fan  ft  ego,  Calif.:  Navy  Personnel 
Research  and  hevelopnent  Center,  May  (yTTC.  AM  ROIC  VM) 

The  effects  of  different  types  of  individual  and  team  feedback  upon 
individuals  oerformtnr,  an  additive  team  task  (i.e.,  team  performance  is 
the  s in  of  individual  member's  performance)  was  examined.  Fach  feedback 
variable  had  three  levels:  no  feedback,  raw  score  feedback,  and 
percentile  feedback.  Tn  addition,  a  control  group  was  added, 
individuals  who  performed  th“  task  as  an  individual  rather  than  as  a 
team  member,  and  who  received  one  of  the  three  levels  of  individual 
feedbnek.  The  task  was  a  perceptual  notor  card  sorting  task.  The 
number  of  cards  sorted  per  individual  was  the  dependent,  variable.  Four 
five-minute  trials  were  administered. 

On'y  the  individual  fe*»dack  variations  had  a  significant  effect  upon 
performance,  with  th«  no  feedback  condition  resulting  in  low 
performance.  However,  the  results  have  minimal  r»1evanee  for  military 
teams  due  to  the  limited  coordination  reduired  by  the  task.  Th«  authors 
speculated  that  team  feedback  would  have  greater  effects  when  tasks 
demanded  greater  member  coordination. 

0,nrien,  O.F.  R  "wens,  A.P..  Fffects  of  or  c->ni  rational  structure  upon 
correlation  between  anehar  abilities  and  croup  productivity 
^Technical  Report- MoT  f  Pr  "pir  »d  for  Office  w.  c  have) 

Pcsearch).  Mrhann,  Tll.:  University  of  Tlllnols,  PeDar tnenr.  o 
Psychology,  Hroup  effectiveness  Research  Laboratory,  June  l^o. 


The  contribution  of  member  ability  to  group  productivity  was  found 
to  vary  with  whether  n  task  required  collaboration  or  coordination. 

With  collaborative  tasks,  group  members  are  expected  to  cooperate  with 
each  other  at  all  stages  of  task  activity,  as  in  discussion  and 
problem-solving  tasks.  With  coordination  tasks,  different  subtasks  are 
allocated  to  different  positions  and  the  subtasks  ere  then  ordered  by 
definite  precedence  relationships.  Thus  all  members  not  only  have  an 
oopertunity  to  influence  the  group  product  hut  are  required  to 
contribute  to  it.  As  expected,  on  coordination  tasks  grouo  performance 
was  positively  related  to  the  sunm"a  abilities  of  all  group  members  as 
well  as  to  the  ability  of  the  least  competent  member,  Puch 
relationships  did  not  occur  on  t.h®  collaborative  tasks.  These  findings 
v»r“  replicated  irj  two  studies.  Mathematical  formulas  for  quantifying 
the  decrees  of  col 1 ahor ation  and  coordination  for  different  tasks  were 
also  presented. 

Pritchard,  P.b. ,  \  Montagno,  P.V.  Effects  of  specific  vs.  nonspecific 
and  absolute  vs.  comparative  feedback  on  nerformance  and 
satisfaction  C) .  West  Lafayette,  Tnd.:  Purdue 

Pe search  Foundation,  'Lay  lo^d.  OTTO  N0.  \T)  601) 

Although  the  report  Cocus«d  on  individual  rather  than  group 
feedbnek,  the  authors  presented  a  preliminary  taxonomy  of  feedback 
dimensions  that  can  h«  applied  to  groups  or  to  individuals.  Fourteen 
dimensions  (net  necessarily  unrelated'  were  identified: 

Positive  vs.  negative 
Timing  or  feedback 
Specificity 

Fvaluative  -  neneval uati ve 
Absolute  -  comparative 
Tnt«rnal  -  external 
Personal  -  impersonal 
Power  of  source 
Schedule  of  feedback 

fegree  of  relevance  to  individual  performance 

Comprehensiveness 
Formal  -  informal 
Public  -  private 
Aeeur acy 

Fourt«en  Factors  that  can  influence  intrinsic  motivation  were  also 
identi fled : 

feelings  of  personal  control  over  the  task 
F“*lings  or  competence  at  doing  the  task 
Contingent  extrinsic  rewards  l negatively  rei-ited' 
hagree  of  variety  in  the  skills  required  to  do  the  task 
IVeree  to  which  the  task  requires  the  use  valued  abilities 
degree  to  which  the  person  identifies  with  the  *nsk 
decree  to  which  the  person  does  a  complete  unit  of  the  task 
Perceived  significance  ce  the  task 


pe^re*  of  autonomy  on  the  task 
Adequacy  of  performance  feedback 
Higher  or<l«r  need  strength 
Work  values 
fultur^l  influences 

arousal  level 

A  ar-uny  was  conducted  that  examined  the  of  specific  vs. 

nonspecific  and  .absolute  vs.  relative  feedback  upon  individual 
p*r fvnsnc*.  Results  indicated  different  effects  with  different  types 
of  feedback.  Contrary  to  expectations,  nonspecific  feedback  resulted  in 
higher  performance  than  specific  feedback,  although  this  nay  have 
occurred  because  of  subjects'  low  invol valent  in  the  task.  Comparative 
feedback  tended  to  be  superior  to  absolute  feedback.  Feedback, 
irrespective  of  type,  was  superior  to  no  feedback.  A  <?ood  discussion  of 
the  nossible  mechanisms  used  to  explain  how  feedback  works  was 
presented . 

Foby,  T,n.  *»  Lanietta,  J.T.  A  replication  stuev  ^f  work  proup  structure 
end  t-ask  performance.  Lackland  Air  force  Pase,  Tex.:  Mr  Force 
Personnel  and  Tramir.fi  Research  Center,  lune  fa)  (hTTC  Mo. 

AD  ia'|  pec;) 

Four  types  cf  communication/information  .systems  were  established 
within  three-man  work  groups  on  a  simulated  aircraft  instrinent  task. 
Fach  individual  could  only  communicate  with  the  other  member s  uf  the 
drown  by  telephone.  The  four  information  structures  compared  were  as 
follows:  (a)  members  had  access  to  none  of  the  information  required  to 
operate  their  own  controls  and  had  to  obtain  four  units  or  information 
from  other  Rroup  members,  fb)  members  had  dlr-ct  access  to  one  unit  of 
information  and  required  three  units  from  other  "roup  members,  (c) 
members  had  direct,  access  to  two  units  of  information  and  required  two 
units  from  other  members,  and  (d)  members  had  direct  access  to  three 
units  of  information  and  required  one  unit  of  information  from  other 
members.  The  proportion  of  information  directly  accessible  to  each 
member  was  related  to  performance  measures  htc.h  amounts  0f 

directly  accessible  information  were  associated  with  fewer  errors  and 
faster  learning  times.) 

pohy,  T.P.,  1  Lanmetta,  T.T.  Conf!  ietlnit  principles  in  m^rj-machlne 

system  deslr.n.  Journal  of  Applied  Psychology,  1^F'T,  I7n-I7fl. 

(b)  — —  —  — 


Two  ,,onfl ictin<i  oryanl zatlon  prin^iplns  aoverniny  th»  effectiveness 
0r  nan-machine  systems  were  examined.  The  autonomy  principle  states 
that  the  optimal  arrangement  of  displays  ->nd  controls  is  0ne  ip  which 
each  peraor>  who  needs  certain  types  of  information  **0r  ma'-lnc  control 
actions  is  also  th"  primary  source  cf  that  information,  ^ 
information  must  he  relayed  to  a  control  it  should  be  relays  ercn 
single  source  rather  fbar.  from  several  sourees.  °n  'h<*  otn^r  cane,  the 
load  balancing  principle  states  that  the  total  work  of  the  team  should 


be  distributed  as  evenly  ns  possible.  The  study  eonpared  three  team 
structures  that  varied  in  autonomy  and  loan  balancing. 

Three-nan  bomber  erews  were  simulated.  Decrees  of  autonomy  and  load 
balancing  w«re  experimentally  varied  by  manipulating  the  nunber  of 
instrinents  observed  by  each  individual,  the  ninber  of  controls  for 
which  each  Individual  was  responsible,  and  th“  nunher  or  communication 
lin’-cs  between  the  user  and  the  source  of  information.  Tn  addition,  the 
rate  at  which  Information  was  fed  to  individuals  was  varied. 

V'hen  autonomy  was  controlled,  those  teams  organized  according  to  the 
load-halanclnj*  principle  made  few»r  errors.  When  load-hnlanclnq  was 
controlled,  those  teams  organized  according  to  the  autonomy  principle 
made  fewer  «rr ors.  hate  of  input  also  Influenced  the  number  of  errors, 
with  hl?,h  Input  rates  producing  more  errors.  The  authors  concluded  that 
an  over-loaded  individual  is  as  liU-ety  to  neglect  obligations  to  other 
croup  members,  thereby  increasing  their  errors,  as  he  is  to  neglect  his 
own  control  responsibilities.  ”rhc  croups  studied  were  unable  to  adapt 
fully  to  Increased  load  on  the  individual  or  the  entire  c.roup.  The 
hurcen  or  initiating  communications  was  pi  apart  on  th«  us»r  of  the 
information  rather  than  the  imedtate  source,  resulting  in  a  loss  of 
much  relevant,  information. 


1  *  e 


"hur«,  d.w.  ,  ni^“r5,  Larsen,  T.M..  %  Tassone,  J.  Troup  planning 

and  task  (‘‘'f',c*iv»nf3s.  fpclomctry ,  10*?,  ?*,  P*g-?a?. 

Three  group  conditions  that  allowed  for  different  opportunities  for 
group  planning  were  compared  on  task  efficiency,  organizational 
,  end  intonation.  Tn  on?  group  there  was  no 

opportunity  for  the  ('roup  to  plan  how  to  solve  the  task;  In  the  second 
''cnliMcn  nlanni ng  could  occur  only  during  the  period  of  task 
'-e-miction;  in  th«  third  planning  occurred  between  periods  of  task 
cwdpleviwC.  rivcw«j.sn  groups  ’e»re  exposed  to  ?h  trials  of  a 
problem-solving  task  commonly  used  in  connunieat.ion  structure  studies. 
raeh  member  obtained  a  card  stating  which  one  of  six  geometric  symbols 
he  was  missing  for  that  trial,  fach  subject's  missing  symbol  differed 
from  the  others  in  the  group,  leaving  only  one  symbol  common  to  all 
menh-rs.  Th,.  group  task  was  to  have  all  members  report  to  the  common 
symbol,  ""he  ■'o~nQr,  symbol  was  randomly  distributed  across  the  twenty 
trials.  The  alt-channel  communication  network  was  used,  so  that  each 
—emher  "uuld  s"nc  and  receive  messages  directly  from  every  oth»r  group 
member . 

Tn  the  non— planning  condition,  none  of  the  groups  achieved  a  stable 
communication  organization  and  task  efficiency  was  lowest  of  all  three 
conditions.  Tn  the  separate  planning  condition,  a  large  number  of 
ex*ra_t..ssk  planning  messages  were  exchanged,  and  a  hierarchical 
organization  was  implemented  rather  enrly  which  stabilized  with  tine, 
■'mprovement  in  task  efficiency  paralleled  the  emergence  and  stability  of 
this  organizational  structure.  Tn  the  condition  where  planning  and  task 
accenol ishnent  occurred  simultaneously,  very  few  of  the  groups 
established  organizational  structures  for  communication,  -»nc  few  devoted 
time  to  exchanging  information  regarding  organization.  Task  efficiency 
w-»s  low  for  this  condition.  Lack  of  time  spent  in  planning  was 
attributed  to  the  pressure  t.o  complete  the  task  and  to  the  immediate 
reinforeing  value  of  task  completion,  despite  the  subject’s  awareness  of 
the  long-term  utility  of  cooperative  planning. 

<\,r«r. son,  T,*,  Task  demands,  group  interaction  and  group  performance. 
^ccicmetry .  1<VM,  dfli,  n'*a_nng. 

“he  r»l  atlonshin  of  input,  pro-ess,  ar.d  output  variables  within 
three-isan  probi em_sclvl ng  groups  was  examined  using  two  types  of 
intellectual  tasks  fhaekman’s  distinction  between  production  or 
creativity  tasks  and  problem-solving  tasks!,  five  measures  of  group 
behavior  during  tb»  task  ' structuring,  generating,  elaborating, 
evaluating,  and  regulating) ,  and  two  output  measures  (product  quality 
and  originality) ,  r*l  ffer ences  were  found  ber,w»en  the  two  types  of  tasks 
four  of  tb*  five  measures  of  group  behavior  end  on  the  cutout  ■neasure 
of  prodijer  quality.  \>w«v<«r ,  relationships  between  group  behavior  and 
outcut  measures  were  not  sy.atem.atieal ly  related  to  rask  type.  rri 
ear,»n,  bebavtors  Positively  re'ar.«d  r0  produc*-  quality  ,.n  a 

specific  task  wore  negatively  related  to  product  originality  cn  same 

task,  ’’e  sear  eh  v  o  ga*-*  pea  fo-us-e  primarily  on  tee  1 nr l u^n--  0e  task 
type  upon  group  processes.  The  author  recommended  that.  more  research  be 


conducted  regarding  the  influence  of  required  task  outputs  upon  Rroup 
processes . 

Torrance,  f.p.  ''cthcds  0f  conducting  critiques  of  piroun  problem-solvlnr 
performance.  Journal  of  Applied  Psychology.  Id*"*,  ae,  ROk-Rne.  (b) 
(r>TTf  do.  AO  ncn  v»n) 

Pour  different  techniques  for  conducting  critiques  of  fir  cup 
prcbi«m-sol vlnq  performance  ^debriefings)  were  compared.  The  four 
techniques  were  labelled  as:  unstructured  non-authoritarian  critique, 
directive  or  expert  critique,  structured  non-authoritarian  critique,  and 
sel ^-critique.  A  control  Rroup  that  had  no  critique  was  included  as 
well.  Th"  expert  critique  and  structured  non-authoritarian  critique 
qroups  showed  the  greatest  Improvement-  in  nrohl em- solving  scores. 
Performance  in  the  two  unstructured  teehlniques  did  not  differ  from  that 
in  the  control  qrcup. 

7rcw,  n.n.  Teamwork  under  turnover  and  succession  r^ehnical  Report 
Mo.  ?,  (Trice  of  Maval  Research  contract  Monr  3f.?q  (PO),  Pro)ect  MR 
1Tn_->ai).  fndtcott ,  MY*  "arour  fo!le*e,  June  infM.  (r>TTC  ‘fo.  Ah 
ffl  1  Rif) 

Pour -man  groups  performing  a  teem-tyn»  task  experienced  different 
types  of  membership  replacement.  The  task  required  team  members, 
through  a  set  o°  "lectrlc  pushbutton  switches  and  in  communication  with 
each  other  by  Intercom,  to  type  coherently  on  a  single  typewriter. 
Information  and  eonnun lent ion  constraints  w*r«  imposed,  so  that  no 
single  individual  could  complete  the  task.  Team  performance  was  found 
to  suffer  when  replacements  w»r»  made  in  k»y,  rather  than  euberdinate 
positions,  and  when  the  replacement's  level  of  intelligence  was  lower 
than  that  of  his  predecessors's.  "hie  author  cautioned  that  m  other 
instances  team  performance  mlRht.  also  b*»  lowered  when  turnover  occurs  In 
subordinate  positions. 

Turkman,  H.W.  Oroup  composition  and  Rtoup  performance  on  structured  and 
unstructured  tasks.  Journal  of  Prperlmental  hpclal  Psychology , 
icre  c  ae_rtn.  "  ~* 

Th»  purpo.se  of  the  study  was  to  determine  whether  Rroup  performance 
is  influenced  by  the  interaction  of  Rroup  member  composltlon/tral ts  with 
task  demands  rather  than  by  qrcup  composition  alone.  Two  tasks  w^r" 
compared:  a  structured  sonar  tracking  task  and  an  unstructured  land 
navigation  task.  Three-man  groups  exposed  to  this  problem  difr»red  in 
terms  of  the  ability  of  Individual  numbers  to  handle  abstract  situations 
and  on  the  personality  trait  of  dominance.  As  predicted,  crouns  having 
a  m.ilerlty  of  individuals  high  on  abstractness  performed  better  on  the 
abstract-  vask  than  croups  composed  „f  a  majority  of  individuals  who  were 
low  on  abstraetness  'tuple  on  concreteness).  mc  performance  differences 
oe^urr^d  on  th«*  structured  ’■ask. 


1  an 


Willlges,  R.C.,  Johnston,  '/.A.,  A  "riggs,  f.f.  Pole  of  verbal 

communication  in  t.eanwork.  Journal  o'*  applied  Psychology,  cr) , 

(jed./idp. 

A  simulated  radar-eontrcllert  aerial  Intercept  task  was  used  to 
examine  two  conditions  of  verbal  comunicaticn  within  two-nan  teams:  a 
condition  where  verbal  communication  was  nece.asar y  since  visual 
coordination  was  not.  possible,  ann  a  condition  where  both  verbal  ana 
visual  nocrninatlon  could  occur.  Tt  was  hypothesised  that  the  verbal 
only  condition  would  foster  "good"  communication  skills  which  would 
then  transfer  to  the  verbal-visual  condition. 

Team  coordination  was  found  to  be  better  in  the  verbal-visual 
condition  than  in  the  verbal  condition,  across  both  the  learning  ana 
transfer  time  periods.  Content  analysis  of  the  verbal  communications 
between  the  two  radar  controllers  indicated  that  verbal  condition 
produced  more  declarative  statements  (communications  conveying 
Information  redundant  with  display  information  and  originally  obtainable 
only  by  viewing  the  display),  while  the  verbal-visual  condition  nroduccd 
nor“  tactical  statements  and  commands  (communication  conveying 
task-relevant  Information  not  directly  obtainable  from  the  dlsDlay  ann 
requests  for  action  issued  by  one  radar  controller  to  his  partner', 
irrespective  af  the  learning  and  transfer  time  periods.  Thus  the 
hypothesis  was  not  supported. 

"’‘he  authors  concluded  tint,  verbal  communication  facilitates 
performance  only  when  a  more  efficient  information  channel  is  not 

available. 

7a1cne,  R.P.  The  effects  of  feedback  and  group  task  difficulty  on 

individual  and  group  performance  (Technical  Report  ’to.  15,  Prepared 
for  Office  of  Uaval  R“s»arch) .  Ann  Arbor,  ”lch.r  Tnstltut“  for 
Social  Research,  University  of  Michigan,  bovenber  1°e1.  (PTTf  *’o. 
ap  gno> 

Two  uroup  feedback  conditions  were  compared:  direct  feedback  where 
fecdhack  was  given  to  each  tears  member  about  his  performance,  the 
performance  or  other  members,  and  fh"  group  as  a  whole;  ar.d  confounded 
feedback  where  only  information  about  the  performance  of  the  group  as  a 
whole  was  presented.  Two  levels  of  task  difficulty  wer«  presented 
within  each  feedback  condition:  an  easy  task  where  successful 
performance  was  repuired  of  only  on"  member  of  *h"  group,  and  a 
difficult  task  where  successful  performance  was  r»dulr*d  of  all  s"v«n 
group  members.  The  task  was  a  reaction  time  reek.  TVi«  dtr"er  feoehack 
condition  resulted  In  higher  group  and  Individual  performance  than  th» 
confounded  feedback  condition,  ->nd  -*r"a*"r  Improvement  c''''urr,,i  m  *h* 
difficult  than  the  easy  •‘ask  roneiMon. 


Tiller,  R.G.  The  effects  of  changes  In  group  composition  on  group 

performance,  ^lnal  report  (Or  ant  *lp.  ATPGR  ftp-OGl.  Mewark,  fv>  l . : 
University  of  Delaware,  IPpa.  f!>TT0  *!o.  AD  *M?  965) 

Tiller  summarized  three  studies  examining  a  group’s  acceptance  or  a 
newcomer,  and  the  effects  of  turnover  on  group  performance.  The 
turnover  study  Involved  tuo-man  croups.  Results  showed  that  turnover  in 
groups  created  the  greatest  decrease  In  performance  when  members  In  the 
position  with  the  greatest  eont.ro!  over  the  t»nk  were  changed. 

American  Institutes  for  Research  Studies  on  Team  Training 

^laus,  D.J.,  l  Glaser,  R.  Tnereasin«r  team  proficiency  through  training. 

rlna1  sunnary  report  f  ATR-rl-^/^R-^D^.  Pittsburgh,  Pa. :  American 
tnstl tutes  for  Research ,  May  iddff.  ADTTG  ffo.  Ad  fife  ^flf) 

Klaus,  D.  .1. ,  A  Glas"r,  R.  Reinforcement  determinants  of  team 

proficiency.  'V eanizaticna!  r’i'h''vior  and  Human  Performance,  ic-’c, 
f,  ‘>7-^7.  f DTTG  Mo.  Ah  *’0'*  imp) 

Purine  the  infcs,  a  aeries  of  studies  on  the  effects  of  various 
conditions  of  team  reinforcement  on  ream  proficiency  was  conducted  by 
the  American  Tnstitut«s  for  Research  and  sponsored  by  the  Office  of 
have?  R-search.  The  two  reports  Just  cited  sirmarizc  these  efforts,  and 
the  studies  cited  below  provide  "renter  detail  on  each  study.  The 
fo’ lowing  summary  describes  the  team  situation  used  throughout  t.hes» 
studies  and  the  major  purpose  and  results  of  each  study. 

Thruuehout  the  studies  teams  w«re  viewed  as  a  single  response  unit 
whose  behavior /output/per  fornance  could  he  modified  by  usinr.  procedures 
similar  to  those  used  to  modify  individual  responses.  Th»  primary  focus 
of  th«  studies  was  upon  the  use  or  team  reinforcement.  Analyses  of  the 
reinforcement,  contingencies  available  to  individual  members  as  a  result 
of  team  reinforcement  were  made.  The  nature  of  the  team  task  (e.g., 
serial,  parallel)  created  different  reinforcement  contingencies  for 
individual  team  members  and  consequently  led  to  different  predictions 
regarding  team  proficiency. 

In  most  of  the  studies  three-nan  teams  performed  a  serial  task, 
where  Individual  members  responded  to  different,  light.  patterns  for 
either  two  or  four  seconds.  These  repnonses  could  vary  slightly  around 
tn»  two-  or  four-second  criterion,  hut  the  small  amount,  of  error  allowed 
made  complete  mastery  of  the  skill  almost  impossible.  h’tthln  the 
thr**e-eian  team  two  individuals  monitored  the  light  patterns,  and  the 
third  Individual  determined  whether  th"  ti\j  monitors  made  two-  to 
four-second  responses  with  a  two-  to  four-second  response  period  himself. 
Maually  r  einforeemect.  was  "lven  on'y  wh“n  all  three  memher  s  per rormed 
correctly,  i.e.,  team  reinforcement  only,  “earn  members  could  not.  see 
each  other  during  the  trials.  All  w«r  e  *i'os  **rom  local  aigh  sc  hoc,’  s 
■and  were  paid  for  th«lr  participation  in  the  study.  Rr«traintng  w.a s 
given  to  al '  participants  until  .a  pr e-det“rmln“d  level  wc  individual 
nrorlciency  was  -acquired.  Team  prortcleney  was  typically  nepuired  within 


«  ->-y 


fO  trial s  tone  trinl  was  defined  ns  a  five-minute  period!  or  five  days. 
T  n  son  a  cases,  however,  ns  many  ns  experimental  sessions  spread  over 
several  months  were  required. 


"■he  first  study  upon  whether  r.e,am  responses  could  be 

nonuirAd  and  extinguished  by  th«  processes  of 

r el nforcement  and  nonreinforcement  het.ails  on  <-hts  study  enn  be  round  In 
the  following  references; 

flnser,  *1. ,  Klaus,  T>.  J.,  A  Fqerman,  K.  Tncr easing  team  proficiency 
though  training.  ? .  Th«>  nequi si t.lcn  and  extinction  pf  a  tenm 
rAsppnse  (ATR-hf  *  Pittsburgh,  Pa.r  American  Institute 

for  Research,  w*y  in  An.  fhTTf  Mo.  A.b  ?*»«  »i?n) 

'llnser,  °.  A  Klaus,  n.J.  A  r einforoement  analysis  of  Rroup  performance 
fsyeholoRieal  Mcncqranhs*  'lonera!  and  Applied,  Ihfif,  AO  (in,  Whole 

%—nrrr. — rrrv  7mr> -  — 

cive  onerant  eonditionine  situations  were  examined  in  the  following 
order :  response  ae.quislticn  (r^lntar^aiientl ,  response  extinetion  'no 
r  einforeo-aentl ,  sporitnri“ous  recovery,  response  re-acquisition,  and 
response  re-extinction.  "Van  performance  curves  wAre  similar  to  those 
obtained  with  individuals  under  simitar  reinforcement  conditions.  Tn 
some  cases,  acquisition  of  the  team  response  was  slow,  due  to  the  \ 
rate  of  reinforcement  pssceiat.ed  with  the  requirement  that  every  team 
member  bad  to  respond  correctly  before  team  reinforcement  was  Riven. 

""he  second  study  focused  on  the  ef*cnr.^.p  <jf  including  a  redundant 
team  member,  and  was  reported  in  the  following  papers: 

rRermn,  K. ,  ”lnu3,  T>. .1, ,  *  'll  aser ,  R.  necre,mental  effects  ;f 

reinforce»sent  tn  teams  with  redundant  members.  Paper  presented  at 
the  annual  meeting  of  the  American  Psychological  Association, 
September  m*1.  (DTTC  *’o.  AT)  '’ll?). 

Rqerman,  K. ,  vleus,  b.  J. ,  \  'llaser,  Tncr easing  tenm  nro^teioricy 

through  training,  .  becr"ment.a1  effects  of  reinforcement  in  teams 
with  ree^ndant  menhers  ( ) ,  Pittsburgh  pa  .  •  ~ 

American  Institute  for  Research,  June  in*?.  (PTTC  Ho.  Ah  R”*  URR). 

(ilns*r,  R.  '•  Klaus,  b#.j.  «  reinforcement  analysis  or  rroup  ^''i-'ansnce 

Psychological  Honorraphs:  general  and  Applied,  10*r,,  Rn  ( ^  a.  Whole 
Ho.  '"’1).  Trnr  ”o.  Ah  Me  n.e-n 

(■laser,  P.,  A  Klaus,  h.j,  Studies  of  the  r einforccment  components  of 
pr^un  ner fcrm.ance.  rrom  n  symposium  .n  the  simulation  of  ‘-uman 
behavior.  Pans,  July  ’bM.  'rvrTf  >i0>  «\n  7qa  ccy). 

The  team  'task  arrangement  was  varied  In  this  study  so  that,  r'n  two 
monitors  operated  in  parallel  with  each  other  and  tn  serial  with  the 
third  operator.  Thun  only  onn  of  the  monitors,  alonp  with  the  operator 
had  to  perform  correctly.  'Then  one  monitor  p“rformecj  correctly,  the 


other  monitor's  performance  was  redundant.  In  such  situations,  an 
individual  monitor  could  be  reinforced  oven  though  be  performed 
incorrectly.  I'aving  a  redundant  member  was  expected  to  lead  to  an 
Initial  increase  in  team  p<*rfonsn';'1,  but  such  inanpronr i»t« 
reinforcement  was  expected  to  eventually  lead  to  an  increase  in 
incorrect  performance  by  either  or  both  of  the  monitors  over  time  and 
thus  to  a  decrease  in  team  performance.  The  shape  of  this  learning 
curve,  however,  was  expected  to  vary  with  the  profioieney  of  the  two 
monitors.  Tn  general,  the  predicted  early  increases  and  later 
decrements  in  team  performance  old  occur. 

The  third  study  expanded  upon  the  second  study  by  examining  three 
tyoes  of  two-man  teams:  a  series  team,  a  parallel  team,  and  an 
"individual"  t.e.an  (team  performance  depended  upon  only  one  pr ®-s"l acted 
member!.  Uetatls  of  the  study  are  found  in  the  following  two  documents: 

Fgerman,  *C.f  filaser,  R.  A  Klau3,  h. .1.  Tncreasing  team  proficiency 

through  training.  ■*<.  i  l earnt ng-theorecti c  analysis  cr  rh»  erfects 
of  team  arrangement  on  team  performance,  ( ATR-hfiii-d/fie-TR! . 
Pittsburgh,  Pa.:  American  Tnstitute  for  Research,  cept“mber 
(bTTC  No.  AD  'IP?  T>R!. 

Fgrynan,  ff.  Fff*cts  of  team  arrangement  on  team  performance:  A 

learning-theoretic.  analysis.  Journal  of  Personality  and  Social 
Psychology.  1hr<t  Kiii_gcn.  rp-Tg  m0>  *p 

"ithin  the  three  types  0f  teams  investigated  in  this  study,  four 
feedback  linkages  between  team  output  and  team  members  response  were 
defined:  appropriate  reinforcement  where  team  reinforcement  follower* 

correct  individual  performance,  appropriate  nonreinforcenent  where  r.o 
team  reinforcement  followed  an  Incorrect  individual  response, 
inannropr late  nonr®lnforeement  where  no  team  reinforcement  followed  a 
correct  individual  response,  and  inappropr i ate  reinforcement  where  t*nn 
reinforcement  followed  Incorrect  individual  performance.  ?t  was 
possible  to  order  the  schedules  of  reinforcement  for  the  different  teams 
from  most  to  !«ast  favorable:  continuous  reinforcement  for  correct 
performance  (preselected  members  of  the  individual  team  arrangement!; 
aperiodic  reinforcement  for  correct  performance  ^members  with  series 
task!;  continuous  reinforcement  for  correct  performance  but  .aperiodic 
reinforcement  ror  incorrect  performance  ^parallel  ten  members!;  and 
■aperiodic  reinforcement  for  both  correct  and  Incorrect  performance 
(partners  in  the  individual  team  condition!.  Research  hypotheses  that, 
specified  that  series  team  performance  would  imurov®  over  time  and  that 
the  p»rr0rmano«  of  parallel  teams  and  partners  within  th*  Individual 
team  would  decrease  over  rime,  due  to  th®  reinforcement.  schedule 
administered  to  each  member,  wer ®  supported. 

Tb®  fourth  study  in  th®  series  varied  th®  profioieney  of  t«nm 
members  performing  tr.  scries  and  is  documented  in  'he  following  r®r\.rt; 
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n.  j. ,  »t  qiaser,  v.  Tnrra~).'?i  rig  team  proficiency  through  ^raining, 
s>,am  I  par  ni  no;  as  a  function  of  member  learning  characteristics 


nnc!  pnrti^f'  oonn t *  1  on^  ( A  TR— 1  — ? .  Pittsburgh,  .  ! 
finer  lean  Institutes  for  °«sesreh,  May  If'if.  'r>TTf  -Jo.  fib  a,T1 

Three  levels  o**  team  prcftei/,ri'*y  ••ere  estahl  inhen  has«d  un^n 
proficiency  of  members  achieved  at  the  "nrt  of  individual  pretraininq . 

Tn  edition,  two  levels  cr  leer  nine  ability  were  examinee  bas«d  on  th« 
speed  with  which  1nrtlvieu.nl  proficiency  wan  acquired  during  retraining 
Only  two  of  the  six  low  proficiency  t"-*ms  r«ached  the  team  acquisition 
criterion,  and  th«se  successful  teems  r“euiree  nore  trials  than  was  the 
case  for  the  medium  and  high  nrofl ctnrcy  teams.  High  teems  were  more 
r«slstnnt  to  extinction  than  men  turn  proficiency  te-ans.  Teams  composec 
of  fast  learners  require^  nore  trials  ►o  reach  criterion  than  teams 
composed  of  slow  learners.  This  result  was  explainert  as  resulting  from 
the  lack  of  experience  these  individuals  ‘’art  ha<i  with  the  low  ratios  of 
reinforcement  characteristic  of  early  team  practice, 

7h«  fifth  study  examined  the  effects  0C  supplementary  individual 
reinforcement  within  the  t«an  context.  \  complet"  report  can  b«  found 
in: 

Klaus,  h..T.  ,  Or  ant,  L.P. ,  1  Olaser,  n.  Tner  easi  ng  team  proficiency 
thrcu"h  srainlne.  *<.  f upervl  sory  furnisher)  reinforcement  in  team 


training  f  *  TR-.-.  l-d/ng  _ ,  a  i ,  Pittsburgh,  a.:  .rriMn  Institutes 
for  feaearch,  "ay  inr.c#  nr-re  «.j04  Ap  net  naro 

Three-nan  teams  operated  in  parallel,  with  «ich  member  serving  the 
role  of  a  monitor.  Members  of  half  the  t«ams  received  supplementary 
individual  reinforcement  in  initial  team  response  acquisition;  the  other 
teams  did  not.  fuoh  feedback  continued  until  the  teem  acquisition 
criterion  was  reached,  feedback  was  then  terminated,  and  the  tenn  was 
again  required  to  reach  th«  acquisition  criterion  without  supplementary 
individual  reinforcement.  Supplementary  individual  reinforcement  led  to 
more  rapid  development  or  ^»as  proficiency  than  was  the  case  for  the 
teams  without  such  reinforcement,  but  no  positive  carry-over  effects 
occurred  when  the  reams  were  required  to  reach  proficiency  without  this 
added  feedback. 

The  final  study  in  th“  seri«s  ex;vniri„,-t  t.po  possibility  of  simulating 
teem  training  conditions  using  only  cn«  suhlect.  This  phase  focused  on 
reducing  the  detrimental  efforts  or  rue  low  reinforcement  radios  that 
occurred  «arly  in  the  team  acquisition  process,  retails  j'in  be  found 
ini 

fhorr  ,  "'otton,  T.r . .  *■  Klaus,  *\.T.  Tocre,-‘sinr  t»am  nrofj^iericy 

through  tr  amine.  ",  ""he  simulation  of  team  environment  s 


Mr o_f  1_f/ns_Tai.  '’itrsburqh,  "a.;  im«rican  n stir.u*-es 
Research,  "ay  ''bTTC  "Q.  fib  W) 
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**.  Ynrinbl®s  "’’hit  *r®  ‘let  r  n  s  i '  y  ’'nninul  nt'»rt 

In  i^oner nl  ,  the  sturti*s  cit<*(l  h®r<*  f offus*rt  on  onus®-®ffoot  r  ®I  ntionships 
"ow*vrr ,  the  vnr  i  nbi es  o'-  int*»r  *»st  ~*r n  not  ns  nnsily  'innipu,^»<i  in  fi*»M 
eturtl®S  is  is  th®  on  so  with  th®  virinblos  in  faction  "1.  Anno,  nilitsry 
Sturt  i«s  ir»  inrtisat«rt  wfh  un®  nst®risk  In  th®  «lnssi  flontion  list.  s®i Ww; 
IsSorntory  sinul ntiens  of  nilitnry  n«ttin.(ts  with  two  nstorlsks. 

1.  leafier  Chnr  notori  sties 

Pons  t  Fiort!  or  Mn't^ 

flnrk  Mo*o>* 

FI «rt lor  *,  "euwo.S"  f1hr,ni» 

’lavron  *<  i'cflrnth  (inf,  s>* 

Lorrt  (107F.) 

?.  ’’ember  Abilities 

Pill  M070) 

Jones 

v]  sus  t  PI  ssor  Mn^F) 

Lnuphlin  1  Johnson  (IW) 

7.  Frown  Asni ration 

Feore®,  'look  t  noutw«ll  ?nn<i®r  ^  l  0^0 ^ 

’’crrlssette  ot  nl.  Mo<") 

M.  ‘'oihoc  Ar.titurt®s 

Torborp,  (Instore  *  DeVlnno 

Pons,  P.'i.,  \  Fi “Mer,  F.F.  Tho  offert  pf  ehnno.ps  m  ecmmrrt 

onvlronnont  on  th®  h®rinvlor  of  r®I  atlonship-  nnrt  t.nsk-moti  'nt«n 
loaners  (TR  "’t .  Pentt]®,  ’,'nsb.T  ’’niv®rsity  or  ’ rn sh l  no*  on , 

January  1  «■»«:.  ( hTTF  ,!o.  AD  Mrtti. 

Th“  sturty  ox  on  inert  tbo  »fc®e*:  or  lob  rotntlon,  oh®n<res  in  sunnricr, 
nnn/or  ehnne.os  in  suSorrtinntes  on  th®  hehnvtor  nnrt  per formnne®  of  1 1 P 
Tnfantry  spund  Uniprs  tested  nr.  th«  Sop,  inn  inn  or  th®ir  ♦'rninlnr  oy®!® 
nnrt  six  to  nino  months  1  nt.«r .  The  nnlor  eonelusions  wore  ns  follows  rp. 
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n ,  Lenders  "ho  hnd  “sp»',rs  cr  th®ir  lo-S  n^nn®®  p®r®®|V®rj  *-h®ir 
situation  ns  loss  rnvornb!®  rfri  thos®  leaders  vrhc  r®mnin®d  in  the  in» 
job  ®nvironme.nt . 

b.  "nsk-r ol®vnn''  s®pnvi,.rs  hy  th®  1  ® an or s  <v-»®n®.i  n,.r®  s*Won®!y 
effected  by  rhinos  in  th®  l®.->n®r's  environment  t*nn  w®r®  per son-r«l nte® 
b®hnviors.  ”ow®v«r ,  ®  ®hnn®®  in  th®  rptn1  ’oh  environment  t.®r,rt®i  to 
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affect  person-rel ated  variables  as  far  as  the  lender's  subordinates  wer« 
concerned  and  task-related  behaviors  as  far  ns  the  leaders'  superiors 
were  concerned. 


c.  Lender  experience  em“rqad  as  an  important  factor.  Leaders  who 
were  experienced  and  therefore  used  to  chance  seeded  less  affected  by 
lob  changes  than  ’ess  experienced  leaders.  Subordinates  perceived  fewer 
differences  between  experienced  and  inexperienced  leaders  than  did  the 
l»ader?'  superiors. 

Clark,  TV»v«!cploc!  a  functions’  theory  of  leadership.  Tn  c o’  ’  °ct »c 

papers  prepared  under  work  unit  'UlfFBSU'lAh:  \  study  of  the  factors 
w*ncp  account  for  the  differences  between  afCnc tive  and  lneffeetlv? 
rifle  squads.  ( ’’umRkO  Professional  Paper  ’’-fd V.  '-.'sshlngton ,  n. C. : 
Ce0ree  Unshinqton  University,  Human  Resources  Research  Office,  "arch 
1  cc,ot  pp ,  -'t-ii.  (b)  (btrc  ’io.  An  ran 

7i-.ro  lender  snip  functions  of  Tnfantry  ri^lc  spued  leaders  w»r» 
Identified:  manncinq  the  squad,  defining  rules  and  procedures  for 
acc*nt able  behavior,  performing  as  a  mode*,  teaching  squad  members,  and 
sustaining  squad  members  with  emotional  support.  Of  the  fO  squads 
studied,  the  manaqlnf*  and  dpflnire  functions  wer*  most,  likely  r.c  be 
performed  by  the  squad  leader  himself.  The  modeling,  teaching,  and 
sustaining  roles  occurred  less  frequently  and  were  likely  t0  he 
performed  hy  the  squad  leader,  assistant  squad  leaders,  or  other  squad 
leaders*  "umnary  data  indicated  a  relationship  between  the  performance 
or  these  functions  and  the  effectiveness  of  the  squad. 

A  th«ory  of  functional  leadership  was  postulated  whereby  th«  five 
'epdnrshio  functions  were  viewed  as  the  means  hy  which  squad  lenders 
initiate  and  develop  croup  values  such  as  croup  cohesion,  qrcun  loyalty, 
qrouo  coals,  and  acceptance  of  combat,  aggressiveness.  These  values,  in 
turn,  determine  what  the  squad  "can  do  and  will  do"  (i.e.,  its  combat 
af feet lveness) . 

rl’dler,  r.F. ,  A  Meuwese,  U.A.T.  The  leaner  *s  eontribution  to 

performance  in  cohesive  and  uncohesive  task  groups  (r>ffice  of  Naval 
p-»ser)r  ch  Contract  'lonr-1  ,  ’’1?  Urbana,  T1 1 . : 

University  of  Illinois,  department  of  Psychology,  April  iqf>R.  (DTIC 
V0.  Ab  can  i,npi 

"he  authors  performed  seeondary  analyses  on  previously  conducted 
studies  t0  test,  the  hypothesis  that  a  leader's  ability  will  correlate 
posit ively  with  th»  performance  '>ff,','itlv''noS3  of  cohesive  croups,  but  not 
of  uncohesive  croups.  The  authors  assinort  that,  if  a  lender  is  to  have  8 
direct  influence  on  the  croup’s  effectiveness,  t.h®  group's  structure 
must  allow  him  to  communicate  effectively  with  all  members  and  *-he 
members  must  be  wi’iinq  to  follow  his  orders.  Results  b js  several 
stunies  on  tank  er°ws,  n-*’ri  bomber  crews,  and  anti-aircraft,  artillery 
crews  supported  the  hypothesis.  Tt.  was  suqqasreq  that  leaders  in 
uncohesive  qrouns  nust  •'mr r.  their  efforts  on  naintalninc  the  croup; 
while  suet’  maintenance  nativities  are  not  required  in  cohesive  groups. 


inn 


Therefore,  leaders  of  cohesive  groups  oen  focus  their  efforts  on  solving 
the  group’s  problems,  end  in  turn,  influence  the  quality  of  group  task 
performance. 

George,  O.F.,  Hoak,  G.R.,  f-  Boutwell,  J.  Pilot  studies  or  team 

effectiveness  (Rseareh  Memorandum  No,  2R) .  Ft^  Penning,  Ga.:  U.S. 
Army  Infantry  uunan  Research  Unit,  Hunan  Resources  Research  Office, 
February  (OTIC  No.  AD  *>27  ?14) 

See  reference  in  Section  Cl.  The.  level  of  team  task  motivation  was 
examined.  A  major  finding  was  that  when  the  key  man  on  a  team  was  high  on 
team  task  motivation,  the  team  performed  more  effectively  than  when  he 
was  low,  and  the  level  of  task  motivation  for  the  entire  team  increased 
as  well. 

Gill,  P.L.  The  prediction  of  group  motor  performance  from  individual 
nember  abilities.  Journal  of  Motor  Behavior,  Ibid,  1 1  (?) ,  11R-1??. 

The  performance  of  two-person  groups  with  different  average  ability 
levels  and  homogeneous  vs.  heterogeneous  ability  composition  were 
compared  on  a  motor  maze  task.  Both  collaborative  and  noncollabor atlve 
versions  of  the  task  were  examined.  With  each  version,  the  average 
ability  level  of  the  group  predicted  group  performance.  In  addition, 
group  performance  on  both  tasks,  but  particularly  the  highly  eooner atlve 
task,  was  dominated  by  the  lower-ability  partner.  Apparently  the 
higher-ability  partner  could  not  compensate  for  the  other  partner’s 
poorer  nreformance.  The  author  predicted  that  the 

ability-composition/group-performance  relationship  is  likely  to  be  even 
lower  in  natural  settings  due  to  the  limited  reliability  of  group 
performance  measures  and  extraneous  factors  that  create  variability  in 
group  performance. 

Havron,  M.P.  A  MoGrath,  J.F.  '’'he  contribution  of  the  leader  to  the 

effectiveness  or  small  military  groups.  Tn  L.  Petrullo  A  B.M.  Bass 
(Eds. Leadership  and  Interpersonal  behpvior.  New  York:  Holt 
Rinehart  A  Winston,  1”61,  pp. 

Gee  reference  in  Section  Cl.  Correlates  of  infantry  squad 
effectiveness  were  leader  intelligence,  emotional  stability  of  the 
leader,  leader's  attitude  toward  military  li^e,  and  squad  member 
motivation  and  drive, 

Jones,  M.B.  Regressing  group  on  individual  effectiveness. 

Organizational  Behavior  and  Human  Performance,  1 1 .  4PA-4M. 

Measures  of  individual  (or  subgroup'  effectiveness  were  used  to 
predict  success  of  teans  in  four  professional  sports:  football, 
baseball,  tennis,  and  basketball,  '’heividunl  measures  of  tennis  skills 
were  used  to  predict  success  in  doubles  play,  performance  of  the 
defensive  and  offensive  football  sounds  were  used  to  predict  overall 
team  success,  performance  of  baseball  pitching  staffs  and  the  remaining 
team  members  were  used  to  predict  baseball  success,  and  the  individual 
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skills  of  each  member  of  the  basketball  teams  wera  used  to  predict  team 
success.  For  each  sport  a  high  linear  relationship  was  found  between 
individual  or  subteam  skill  and  overall  team  performance  (tennis,  P  = 
.7G;  football,  R  =  .91;  baseball,  R  =  .OR;  basketball,  R  =  .GR>. 

Although  the  relationships  are  strong  in  each  case,  it  should  be  noted 
that  where  individual  performances  rather  than  subteam  performances  were 
used  as  predictors,  the  relationship  was  lower  (tennis  doubles  and 
basketball),  indicating  that  factors  other  than  individual  skill  per  se 
also  contributed  to  overall  team  per fermance. 

^laua,  n. J. ,  A  Glaser,  P.  Increasing  team  proficiency  through  training. 
R.  Team  learning  as  a  function  of  member  learning  character istics 
and  practice  conditions.  (ATR-E1-4/65-TR) .  Pittsburgh,  Pa.: 

*.mer lean  Institutes  for  Research,  May  (D?TG  No.  AD  a?1  Pfid). 

See  reference  in  Section  Cl  (ATR  studies).  Two  levels  of  learning 
ability  of  group  members  were  examined.  The  performance  of  teams 
composed  of  high  ability  members  decreased  at  a  slower  rate  during 
periods  when  reinforcement  was  withdrawn  than  was  the  ease  for  teams 
composed  of  lower  ability  members. 

Laugblin,  P.R.,  A  Johnson,  If. TT.  Group  and  individual  performance  on  a 
complementary  task  as  a  function  of  initial  ability  level.  Journal 
of  Experimental  Social  Psychology,  105fi,  ?,  R07-'nR. 

Complementary  tasks  were  defined  as  those  where  each  n^nber  performs 
only  the  parts  of  the  total  task  for  which  he  possesses  the  necessary 
skills.  Tt  is  assi/ned  that  each  individual  has  some  resources/3kills 
that  are  unshared  by  other  members  of  the  group  and  are  necessary  for 
task  completion.  The  combination  of  these  unshared  resources  within  the 
group  should  result  in  higher  performance  levels  than  those  achieved  by 
the  same  individuals  working  Independently . 

When  the  complementary  task  confronting  a  group  involves  general 
ability,  then  it  is  predicted  that  a  person  working  with  a  partner  of 
greater  or  comparable  ability  will  improve  relative  to  his  performance 
alone,  while  a  person  working  with  a  partner  of  less  ability  will  not 
improve  relative  to  bis  performance  alone.  This  prediction  was 
supported  by  the  study  results. 

Lord,  R.G.  Group  performance  33  g  function  of  leadership  behavior  and 
task  structure:  Toward  an  explanatory  theory.  Organisational 
Behavior  and  Muman  "i»r romance .  Ibyf,  — 

Gee  reference  in  Section  Cl.  Lord  examined  the  interaction  between 
the  leader's  tendency  to  dirnct/or lent  the  group  and  t.h*»  degree  of  task 
structure  upon  group  performance. 


Mitchell,  T.R.  Cognitive  complexity  and  group  performance.  Seattle, 
1/ash.:  University  of  Washington,  Department  of  Psychology,  1070. 
(MTTS  Wo.  AD  7gg  goi) 

The  performance  of  three-man  groups  with  high  cognitive  complexity 
leaders  was  better  than  that  of  groups  with  low  complexity  leaders.  Two 
problem-solving  tasks  and  two  group  discussion  tasks  were  examined, 
t-eader  behavior,  as  perceived  by  both  group  members  and  leaders,  tended 
to  vary  with  th<»  "roup  task,  "the  behavior  of  high  complexity  lenders 
was  more  variable  than  that  of  the  low  complexity  leaders,  changing  as 
the  "roup  atmosphere  changed.  The  author  cautioned  against  generalizing 
the  results  to  other  types  of  tasks. 

Morrissette,  J.O.,  Jahnke,  J.C.,  Dakar,  K.  A  Pohrman,  N.  |>»gree  of 
structural  balance  and  group  effectiveness.  Organizational  Behavior 
and  Uunan  Performance.  1Qf'*\  _?•  ,<,0-ana# 

The  degree  of  structural  balance  within  three-man  problem-solving 
groups  was  manipulated  by  giving  group  members  bogus  information 
regarding  the  relative  willingness  of  individuals  to  cooperate  within 
the  group.  Two  group  conditions  were  established,  one  with  high 
structural  balance  and  one  with  a  lower  level  of  balance.  It  was 
hypothesized  that  group  tension  would  he  inversely  related  to  the  degree 
of  structural  balance  (high  tension  associated  with  low  balance)  and 
that  group  performance  would  be  directly  related  to  the  degree  of 
structural  balance.  It  was  also  expected  that  groups  with  low 
structural  balance  would  spend  relatively  more  time  on  maintenanee 
activities  (e.g.,  resolving  interpersonal  conflicts,  procedural  matters) 
than  would  groups  with  high  balance,  and  that  high  balance  groups  would 
spend  more  time  on  achieving  group  goal3  than  would  low  balance  groups. 

Tn  general,  the  predictions  were  supported  by  the  data.  The 
differences  between  the  structural  groups  in  effectiveness  and  in 
perceived  and  actual  tines  devoted  to  group  goals  relative  to 
maintenance  functions  were  replicated  when  the  structural  groups  were 
each  divided  into  high  and  low  tension  groups. 


G'hrien,  G.E.  A  Owens,  A.O.  Efforts  oh  organizational  structure  upon 
correlations  between  menber  abilities  and  group  productivity 


Technical  Report  No,  7 5  (69-4),  Prepared  for  Office  of  Naval 
Research).  Urbana,  Til.:  University  of  Illinois,  Department  of 
Psychology,  Group  Effectiveness  Research  Laboratory,  June  1069. 

(DTIC  No.  AD  69?  U07) 

Gee  reference  in  fecticn  Cl.  The  interaction  between  member  ability 
and  collaboration/coordination  type  tasks  was  examined. 

Schwartz,  S.  Tank  crew  effectiveness  in  relation  to  the  supervisory 
behavior  of  the  tank  commander  (HumPRO  Technical  Report  6S-1P). 
Alexandria,  Va. :  Human  Resources  Research  Office,  September  196R. 
(OTTC  Vo.  AD  679  91°) 

The  relationship  of  tank  crew  performance  (maintenance  proficiency 
and  tactical  performance)  to  the  supervisory  actions  of  the  tank 
commander  was  examined.  With  regard  to  maintenance,  crewmen  needed  a 
substantial  amount  of  supervision.  In  the  high  performing  crew3  this 
direction  was  provided  by  either  the  crei^en  themselves  or  by  the  tank 
commander.  In  the  low  performing  crews  supervision  was  given  by  both 
the  tank  commander  and  the  crewmen,  reflecting  role  confusion, 
ineffective  communication,  and  lack  of  confidence  between  the  tank 
commander  and  crewmen.  Tank  commanders  often  performed  about  as  many 
inspective  and  corrective  actions  as  did  the  individual  crewmen, 
suggesting  that  commanders  may  be  confused  as  to  whether  their  primary 
role  is  manager  or  operator.  In  all  crews  there  was  a  tendency  for 
crewmen  to  give  status  reports  to  other  crewmen  rather  than  to  the  tank 
commander,  thereby  depriving  the  commander  of  relevant  information.  No 
consistent  findings  occurred  with  the  tactical  performance  test  due  to 
measurement  problems. 

Rhnw,  M.F.,  '<  Plum,  J.  M.  Effects  on  leadership  styl«  upon  group 

performance  as  a  function  of  task  structure.  Journal  of  Personality 
and  Gocial  Psychology,  1066,  \  (DT^C  No.  AD  605  P54) 

Fiedler's  hypothesis  that  directive  leadership  is  more  effective 
when  the  group  task  is  either  highly  structured  or  unstructured  was 
examined.  Leadership  behavior  was  manipulated  by  instructions.  Task 
structure  was  manipulated  by  using  problems  that  varied  in  number  of 
possible  solutions.  The  tasks  were  equivalent  on  the  following 
dimensions  (based  on  previous  scaling  studies);  intellectual  - 
manipulative  requirements,  cooperation  requirements,  difficulty, 
population  familiarity,  and  intrinsic  interest. 

Directive  leadership  behavior  was  mere  effective  than  nondirective 
leadership  for  only  the  highly  structured  task  (i.e.,  cn°  solution). 

The  authors  inferred  that  with  multiple  solution  tasks  the  requirements 
for  nondirective  leadership  are  greet  —  motivating,  advising, 
rewarding,  giving  support. 
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Terborg,  J.R.,  Castore,  C.H.,  A  DeNinno,  J.A.  A  longitudinal  field 
investigation  of  the  impact  of  group  performance  and  cohesion 
(Office  of  Naval  Research  Organizational  Effectiveness  Research 
Programs,  Contract  Mo.  Mnhr'1  .  Lafayette,  Tnd.:  Purdue 

University,  May  10?*;.  (DTTC  Mo.  AD  A00?  009) 

The  performance  and  cohesiveness  of  university  land  surveying  teams 
(1-9  Individuals)  over  a  three-month  university  course  was  examined. 
?“ams  were  placed  into  one  of  four  categories:  high  ability  and  high 
attitude  similarity,  high  ability  and  low  attitude  similarity,  low 
ability  and  high  attitude  similarity,  and  low  ability  and  low  attitude 
similarity.  Tt  was  expected  that  the  high  ability  and  low  attitude 
similarity  dimensions  would  result  in  higher  performance  and  higher 
levels  of  cohesiveness  than  low  ability  and  low  attitude  similarity. 

Performance  and  cohesion  measures  were  taken  at  six  times  during  the 
course.  High  ability  groups  exhibited  the  best  performance,  while 
attitud inally  similar  groups  expressed  the  greatest  cohesiveness. 
Performance  increased  over  time,  while  there  were  no  significant  changes 
in  collusiveness  with  time.  Attitude  similarity  and  cohesion  scores  were 
not  significantly  correlated  until  the  fourth  project.  The 
cohesion-performance  relationship  was  initially  positive,  but  was 
negative  by  the  last  project  (perhaps  due  to  the  fact  that  the  high 
ability  groups  knew  they  were  already  assured  of  a  high  grade).  Post 
hoc  analyses  showed  that  the  low  ability/lcw  similarity  condition 
resulted  in  the  highest  frequency  of  mlS3ing  data,  an  indication  of 
greater  withdrawal  behavior  by  these  groups  according  to  the  authors. 

Trow,  D. n.  Teamwork  under  turnover  and  succession  (Technical  Report 
No.  Office  of  Naval  Research  contract  Nonr  16?Q  (Oh),  project  MR 
I'MI-HI).  Endicott,  M. Y. :  Harpur  College^  June  1069.  (OTIC  No.  AD 
601  H6) 

Se»  reference  in  Section  Cl.  One  variable  examined  was  the  level  of 
intelligence  of  team  member  replacements.  Team  performance  declined 
wh»n  the  replacement's  level  of  intelligence  was  lower  than  that  of  his 
predecessor 's. 

Tuckman,  P.V.  Croup  composition  and  group  performance  on  structured  and 
unstructured  tasks.  Journal  of  Experimental  and  Social  Psychology, 

l^17,  1,  ns-un. 

See  reference  in  Section  C1.  Croups  composed  of  members  with 
ability  to  handle  unstructured  tasks  performed  better  on  an  abstract 
task  than  groups  with  members  low  in  such  an  ability.  There  were  no 
performance  differences  between  the  two  ability  groups  on  structured 
tasks . 
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Zander,  A.F,  Group  aspiration  and  the  desire  for  group  achievement 

(Final  Report,  AFPSR  70-C‘>:?RTR) .  Ann  Arbor.  Mich.:  University  of 

Michigan,  March  1970.  (OTIC  No.  AD  706  423) 

Zander  summarized  five  years  of  laboratory  work  and  sane  field  work 
on  group  aspirations.  Some  of  the  major  findings  were  as  follows: 

1.  Group  members  select  and  change  their  group  level  of  aspiration 
on  grounds  similar  to  those  employed  by  solo  individuals  (p.  2). 

2.  Group  levels  of  aspiration  are  highly  susceptible  to  outside 
social  pressures  (p.  3). 

a.  Members  develop  group-orie nted  motives,  designated  as  a  desire 
for  achievement  of  group  success  and  a  desire  to  avoid  the  consequences 
of  group  failure  (p.  3).  The  desire  Tor  group  success  is  nor*  likely  to 
be  aroused  in  a  strong  group  than  a  weak  one,  in  a  successful  group  than 
in  a  failing  one,  in  a  memher  with  a  central  position  within  the  group 
than  in  one  with  a  peripheral-position,  and  in  a  group  where  this  desire 
is  perceived  to  he  the  norm  where  this  norm  is  not  present. 

il.  Individuals  who  differ  in  their  personal  motives  to  achieve 
success  or  to  avoid  failure  prefer  quite  different  group  aspirations  (p. 
H) .  The  former  prefer  intermediate  difficulty  tasks;  the  latter  do  not. 

s.  Person-oriented  and  group-or i°nted  achievement  motives  are 
independent,  dispositions  with  independent  sources  and  effects;  thu3. 
they  can  either  supplement  or  contradict  the  effect  of  each  other  (p. 

41. 

fi.  Members'  evaluations  of  their  group'si  performance  indicate  that 
they  take  the  level  of  group  aspiration  seriously  (p.  5).  However,  they 
do  not  uniformly  believe  that  group  performance  indicates  their  own 
level  of  personal  competence,  yet  under  some  conditions  their 
3elf-regard  is  deeply  affected  by  the  quality  of  the  group's 
performance . 

7.  A  group's  output  increases  as  the  member's  desire  for  group 
success  increases,  as  long  as  the  task  is  not  extremely  difficult  (p. 

*). 

Ziller ,  R.C. ,  Pehringer,  R.D. ,  .*«  Hawkins,  G.F.  Fsprit,  group  dynamics. 

and  motivation  (Research  Memorandum  63-6).  Newark,  Pel.: 

University  of  Delware,  Center  for  Research  on  Social  Pehavior ,  April 

Id* 3.  (DTIC  No.  AO  .107°  ?2S). 

The  volume  reported  a  scries  or  studies  that  focus°l  on  probLems 
concerning  the  assinulation  of  newcomers  to  groups  and  depersonalization 
in  large  organizations.  Theoretical  analyses  of  the  problems  wer e 
presented,  followed  by  both  field  (i.e.,  military)  and  laboratory 
investigations. 


In  suninary,  laboratory  study  results  showed  that  a  newcomer's 
talents  were  used  to  greater  advantage  under  conditions  of  intergroup 
competition,  and  that  groups  that  anticipated  changes  in  group 
membership  accepted  a  formal  group  structure  and  a  new  leaner  nore 
readily  than  groups  that  did  not  anticipate  such  changes  (p.  2).  Fie 
studies  with  rifle  squads  and  artillery  sections  indicated  that  the 
leader’s  ability  to  differentiate  among  the  members  of  his  unit  (i.e. 
"know  your  men")  was  associated  with  higher  team  morale  and  military 
effectiveness  and  that  higher  rated  leaders  tended  to  possess  a  more 
positive  attitude  toward  the  trainability  of  all  personnel  in  their 
units  (p.  3). 


D.  DESCRIPTIVE  STUDIES  OF  THE  CHARACTERISTICS  OF  EFFECTI VE/TMEFFECTT VE 
TEAMS  AMD  TEAM  MEMPERS 

The  studies  in  this  section  concentrated  primarily  on  simply 
describing  the  characteristics  of  effective  and  ineffective  teams. 

Except  for  the  McRae  study,  all  involved  military  teams. 

1.  Leader  Personality  Traits 

"lades  A  Fiedler  (1076)  Greer  (1956) 

Clark  (1069b)  Lanpe  (1967) 

?.  Leader  Skill/Ability 

Plades  A  Fiedler  (1976)  Crawford  (1907) 

7.  ’‘ember  Personality  Thaits 

Greer  OOFS)  McGrath  (1961) 

Greer,  Galanter  A  Hordlie  (195fi'  Mumford  (IQ^fi) 

Goodaere  (1953)  Shircm  (1976) 

».  ’lember  Skill/Ability 

Torrance  (1957) 

5.  Cormuni cation  within  Teams 

‘IcRae  (1966)  Siskel  et  al.  (196S1 

Sanders  et  al .  (1975) 

6.  Combat  Studies 
McKay  et  al .  (1965) 

7.  Other 

Dyer  et  nl .  (1979) 

Slades,  J.l/. ,  A  Fiedler,  F.F.  The  Influence  of  IntelliRence,  task 
ability,  and  motivation  on  group  performance  (Technical  Report 
76-'7R).  Seattle,  Wash,:  University  of  WashinRton,  Department  of 
Psychology,  January  1976.  (DTIC  Ho.  AD  A0P1  PP.7). 

Two  studies  investigated  the  relationship  of  leader  and  subordinate 
intelligence,  skill,  and  motivation  with  orRani zational  performance  as  a 
function  of  leader  directive  or  participative  style.  Tie  sample 
consisted  of  company-sized  Army  ness  halls  franRinR  from  ?  to  6  people). 

As  predicted,  it  was  found  that  when  the  leader  was  participative 
and  nondirective  and  members  were  hiRhly  motivated,  member  IntelliRence 
correlated  positively  with  performance.  ‘’ember  task  ability  correlated 


positively  with  performance  under  non-directive  management  and  high 
member  motivation.  Leader  intelligence  and  task  ability  correlated 
positively  with  group  performance  when  the  leader  was  directive  in  his 
approach  and  his  group  members  were  motivated  to  complete  the  task. 

The  authors  concluded  that  moderator  variables  must  be  examined  in 
grouo  performance  studies.  Tn  other  words,  "why  should  a  style 
(participative  management)  which  may  utilize  dull  and  incompetent  group 
members  serve  to  increase  the  performance  of  the  organization? 

Likewise,  how  can  we  expect  group  members  to  contribute  significantly  to 
group  decision  making  or  to  the  execution  of  the  group  task  unless  they 
are  motivated  to  do  so?  And  finally,  and  perhaps  somewhat  less 
obviously,  how  can  a  leader’s  intelligence  and  task  ability  affect  group 
performance  unless  the  leader  is  willing  do  be  directive  and  the  group 
members  are  willing  to  accept  his  decisions  and  carry  them  out?"  (p.  13, 
I'D. 

Seme  conditions  were  found  where  leader  and  member  intelligence 
scores,  as  well  as  motivation  scores,  correlated  negatively  with  group 
performance.  The  authors  concluded  that  further  research  was  needed  in 
these  areas. 

Clark,  R.A.  Developing  a  functional  theory  of  leadership.  Tn  Col lected 
papers  prepared  under  work  unit  TNTER3QUAD:  A  study  of  the  factors 
which  account  for  differences  between  effective  and  Ineffective 
rifle  squads.  (HumRRO  Professional  paper  Washington,  D.C.  : 

Ceorge  Washington  University,  Human  Resources  Research  Office,  March 
info,  pp  ?g_3l.  (bl  (DTTC  No.  AD  63b  621) 


See  reference  in  Section  C2.  Clark  focused  on  leadership  roles  and 
functions  associated  with  the  rifle  squad's  combat  effectiveness. 

Crawford,  M.P.  (Fd.)  Psychological  research  cn  operational  training  in 
the  Continental  Air  Forces  (Army  Air  Forces  Aviation  Psychology 
Program,  Research  Report  Mo.  16).  Washington,  D.C.:  Army  Air 
Forces,  10*17.  (DTTC  Ho.  AD  6S1  **12) 

Chapter  1?  of  this  volume  focused  0n  the  selection  and  evaluation  of 
lead  aircrews.  A  general  description  of  the  roles  played  by  each  member 
of  the  crew  indicated  that  a  high  degree  of  crew  coordination  is 
required  for  successful  crew  performance.  Tn  selecting  lead  crews  for 
the  Lead  Crew  Cchool  at  *iuroc,  California,  instructors  were  reported  to 
require  a  high  degree  of  individual  skill  first  and  a  high  quality  of 
teamwork  second.  The  rel ationshinr.  between  pilot  and  flight  engineer, 
between  pilot  and  navigator,  and  among  the  navigator,  bombardier,  and 
radar  observer  were  particularly  important.  Tn  some  cases  the  presence 
of  an  average  crew  member  would  be  overlooked  if  the  teamwork  exhibited 
by  the  crew  was  very  good. 

Despite  the  str°s3  upon  teamwork,  operational  definitions  of 
tQamwork  and  measures  of  teamwork  w«re  qifficult  to  obtain.  Research 


reported  in  the  chapter  focused  primarily  upon  crew  ratings  as  estimates 
of  teamwork.  Data  were  presented  on  the  relationship  of  different 
variables  to  crew  proficiency  (measures  of  bomber  accuracy).  Such 
predictor  variables  included  ratings  on  crew  proficiency,  measures  of 
individual  skill,  and  training  scores.  One  question  raised  by  the  study 
was  whether  the  lead  crew  does  in  fact  have  characteristics  above  and 
beyond  its  members  or  whether  it  is  merely  the  sum  of  its  members.  The 
final  conclusion  was  that  an  answer  to  this  question  would  have  to  wait 
the  dev^locnent  of  more  adequate  criteria  of  crew  and  individual 
proficiency . 

Dyer.  J.L.,  Tr<*mble,  T.R.,  %  Finley,  D.L.  The  structural,  training  ana 
operational  characteristics  of  Army  teams  (ART  Technical  Report 
Fd*n “  Alexandria,  Va.:  H. S.  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences,  Ft.  Renning  Field  Unit,  June  19RD. 

Tr>  the  first  part  of  the  study  TRADOC  experts  identified  Army  teams 
(oefir.ed  as  groups  of  2  to  1 1  men  who  normally  perform  their  activities 
in  an  interactive  manner)  within  IP  branches  of  the  Army.  The 
structural  characteristics  (size,  member  rank,  leader  rank,  skill  level 
of  members,  etc.)  of  these  teams  vrere  then  obtained.  Teams  that 
perform  non-routine  tasks  (emergent  as  opposed  to  established  tasks) 
were  also  identified.  A  total  of  distinct  teams  were  identified. 
Tnfantrv,  cield  Artillery  and  Armor  branches  contained  the  greatest 
number  of  teams.  Teams  likely  to  perform  non-routine  tasks  were 
concentrated  in  Infantry,  Armor,  and  Engineer  branches. 

The  second  part  of  the  study  surveyed  active  Army  units  in  order  to 
obtain  data  on  the  operational  characteristics,  training  programs,  and 
operational  problems  of  the  teams  identified  in  the  first  part  of  the 
study.  The  primary  training  problems  and  constraints  identified  were 
turn-over  of  team  personnel,  unaerstrength  teams,  unqualified  personnel, 
insufficient  time  to  train,  and  unrealistic  training.  Of  the  team 
characteristics  surveyed  (e.g.,  member  coordination,  task 
interdependence,  dependence  upon  equipment),  only  one  was  rated  as 
atypical  of  Army  teams  —  compensation  by  one  member  for  inadequate 
performance  by  another  member. 

The  re3ult3  provide  a  data  base  for  future  team  research  within  the 
Army.  An  appendix  listed  all  teams  identified  in  the  study. 

(•r®«r ,  C.L.  Dnall  groun  effectiveness  (Series  IDBR,  Institute  Report 
Wo.  Prepared  for  Office  of  Uaval  Research).  Philadelphia,  Pa.  r 
Institute  for  Research  in  Human  Relations,  lORR.  (A^Tt«  m0  .  AD  R? 
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The  study  focused  on  individual  and  intragroup  personality 
correlates  of  snail  group  effectiveness.  The  effectiveness  of  nine-man 
Tnfan try  rifle  sauaas  ^n=inr>)  performing  four  simulated  combat  tasks  was 
examined  (squad  as  point  of  an  aavance  guard,  squad  in  independent 
attack,  interior  sou^d  of  a  platoon  on  defense,  and  squad  on  a 


reconnaissance  patrol).  Various  personality  and  socicmetric  measures 
were  given  to  the  squads. 

Personality  and  sociometric  measures  correlated  moderately  (maximum 
r  =  .40)  with  performance  measures.  Personality  -  effectiveness 
correlations  increased  as  a  function  of  the  amount  of  time  the  men  had 
been  together  in  the  same  squad.  The  author  cautioned  that  sociometric 
rejection  responses  may  not  be  useful  in  determining  group  cohesiveness 
since  such  responses  may  be  given  for  various  reasons  ranging  from 
dislike  to  lack  of  familiarity  with  another  individual. 

Greer,  F.L.,  Galanter,  E.H.  ,  A  Nordlie,  P.G.  Interpersonal  knowledge 
and  individual  and  group  effectiveness.  Journal  of  Abnormal  and 
Social  Psychology.  1954,  40,  411-414. 

The  major  hypothesis  of  the  study  was  that,  knowledge  of 
interpersonal  relationships  by  individuals  within  a  group  is  related  to 
effective  group  behavior;  specifically,  that  groups  composed  of 
individuals  with  more  accurate  social  perceptions  about  their  groups 
than  groups  with  less  perceptually  accurate  individuals  will  be  more 
productive  and  effective.  The  groups  examined  were  Infantry  squads  and 
group  performance  was  based  on  four  squad  missions.  Measures  of  social 
perceptions  were  based  on  each  individual's  ranking  of  the  extent  to 
which  he  liked  each  group  member  as  compared  to  his  perceptions  of  the 
extent  to  which  each  member  was  liked  by  the  group  as  a  whole. 

More  effective  squads  on  the  missions  were  more  likely  to  have  squad 
leaders  and  members  with  more  accurate  perceptions  of  the  3quad  members' 
preferences,  Ho  differences  were  found  between  effective  and 
ineffective  squaas  in  terms  of  the  length  of  time  they  had  worked 
together  nor  the  average  intelligence  of  the  squad.  However,  the  squad 
leaders  of  the  more  effective  squads  had  higher  intelligence  scores. 

Goodacre,  D.M.  Group  characteristics  of  good  and  poor  performance 
combat  unit3.  Gpcionetry ,  1953,  _1_6,  168-178. 

Performance  of  nine-man  rifle  squads  during  a  six-hour  combat 
exercise  was  determined.  Squads  were  divided  into  the  13  highest  and  13 
lowest  ranking  squads,  based  on  umpire  ratings.  Members  of  these  squads 
were  interviewed  regarding  such  variables  as:  squad  member  stability, 
the  value  attached  to  the  group  by  persons  outside  the  group,  the  value 
attached  to  the  group  by  the  group  members,  degree  of  individual  and 
sub-group  harmony,  extent  of  overt  acts  of  friendliness  and  closeness 
among  group  members,  and  the  hierarchical  structure  of  the  group  as 
perceived  by  group  members. 

Tn  general,  the  socionetric  questions  did  not  distinguish  between 
effective  and  ineffective  squads.  Those  variables  that  did  distinguish 
between  the  two  groups  indicated  that  the  members  in  the  effective 
squads  agreed  with  the  squan  leader  regarding  the  conduct  of  the 
problem,  that  there  was  mere  assumed  undelegatec  authority  within  such 
squads,  that  squad  members  would  r°tain  essentially  the  same  squads  if 


they  had  an  opportunity  to  create  their  own  squads,  that  they  were  proud 
of  their  squad,  and  that  they  thought  members  from  other  rifle  squads 
would  like  to  be  in  their  squad. 

Lange,  C.J.  Leadership  in  small  military  units:  Some  research  findings 
(HumR°D  Professional  °aner  ?4-f7).  Washington,  D.C.:  George 
Washington  University,  Human  Resources  Research  Office,  June  mb7. 
(OTTO  No.  AO  bF® 

The  paper  summarized  research  on  Infantry  platoon  leaders. 

Tnterviews  were  held  with  platoon  leaders  as  well  as  with  members  of 
each  leader's  platoon  regarding  hahavior  of  the  leader  in  nine  different 
situations,  A  content  analysis  of  these  interviews  was  conducted.  Five 
important  functions  of  a  leader  wer"  identified;  functions  that  affect 
the  performance  and  morale  of  the  group  members.  Giving  information  to 
squad  cr  platoon  members  that  will  improve  their  performance  is 
important.  Leaders  should  encourage  high  standards  of  performance  when 
assigning  work.  Rewards  and  punishments  should  be  used  appropriately 
when  recognizing  achievement.  Effective  leaders  minimize  the  disrupting 
effect  upon  the  entire  group  of  such  individual  factors  as  personal  or 
physical  problems.  Effective  leaders  encourage  participation  of  group 
members  by  asking  for  advice  and  suggestions,  but  retain  their 
deci sion-ctaking  power.  The  remainder  of  the  paper  presented  a 
conceptual  framework  developed  from  the  research  findings  and  a  general 
approach  to  be  followed  in  the  development  of  an  experimental  leadership 
training  program. 

McGrath,  J.  E.  Assembly  of  quasi -therapeutic  rifle  teams  (Technical 

Report  No.  1R).  Urbana,  Til.:  University  of  Tlinois,  Department  of 
Psychology,  Group  Effectiveness  Research  Laboratory,  July  iq<5l. 

(DTTC  No.  AD  6«0  204) 

The  extent  to  which  an  individual  perceived  a  teammate  as  warm, 
supportive,  and  accepting,  and  whether  such  perceptions  were  based  on 
the  general  way  people  view  each  other  (refered  to  as  perceptual)  or 
whether  they  were  based  on  the  way  people  act  towards  one  another 
(referred  to  as  behavioral)  w<>r»  investigated  within  the  context  of 
three-man  tournament  rifle  marksmanship  teams.  Results  indicated  that 
perceptual  tendencies,  rather  than  the  behavior  of  teammates,  tended  to 
determine  the  initial  interpersonal  relations  in  the  group.  Teams 
composed  of  individuals  who  perceived  their  teammates  as  warm  and 
supporting  tended  to  focus  on  interpersonal  relationships  rather  than  on 
task  activity,  fy,  the  other  hand,  teams  composed  of  teammates  i/ho  did 
not  necessarily  view  their  colleagues  as  warm  and  supporting  focused 
their  energies  on  the  task. 

The  authors  suggested  that  two  types  of  individuals  existed  fp. 
Pg_aA).  For  some  individuals  success  is  derined  primarily  in  terns  of 
their  effectiveness  on  the  task;  task  success  then  lead3  to  adjustment 
and  favorahl®  reactions  to  teammates.  For  others,  personal  success  in 
n°w  team  situations  seems  ’o  be  defined  in  terns  of  social  relations 
with  teammates.  Tn  the  initial  stages  of  group  development  such 

1  aq 


"teammate-or tinted"  persons  do  not  seem  to  have  sufficient  task 
motivation  for  effective  task  performance.  Yet  these  individuals 
favorably  evaluate  teammates  who  do  well  on  the  task.  Thus  it  is 
Dossible  that  in  the  Ion"  run  these  persons  will  become  more  motivated 
to  succeed  on  the  task  in  order  to  gain  the  rewards  of  incresod  esteem 
from  teammates. 

McKay,  J.G.,  Gianci,  G.,  Hall,  C.E.,  &  Taylor,  J.E.  Some  factors  which  have 
contributed  to  both  successful  and  unsuccessful  American  Infantry 


small -unit  actions  (HumRRO  Research  "emoramum  Ho.  T,'>.  Ft. 

Penning,  Ga.:  U.O.  Army  Infantry  Hinan  Research  Unit,  April  logo. 
(DTTO  U0.  AD  ?b0  pq4) 

The  combat  literature  of  World  War  IT  and  the  Korean  'far  was 
reviewed  to  identify  factors  that  affected  the  success  of  Infantry 
small-unit  actions  (e.g.,  rifle  platoon),  "any  of  these  factors  have 
implications  for  Tnfantry  squad  training. 

Inferences  drawn  from  this  hodv  of  literature  were  as  follows.  The 
unit  needs  to  use  supporting  fires  (artillery,  mortar)  properly  during 
group  ooerations.  Proper  functioning  of  command  net  communications  and 
person-to-person  communications  contributes  to  small-unit  success. 
Foldicr3  must  he  both  mentally  and  physically  prepared  for  battlefield 
conditions  (replacements  should  not  be  rushed  into  battle;  they  need  to 
know  their  leaders,  the  battlefield  situation,  the  consequences  of 
carelessness).  Poor  information  dissemination,  particularly  among 
adjacent  units,  frequently  contributes  to  unsuccessful  actions.  Higher 
echelons  neeq  to  eive  lower  units  time  to  plan  and  to  orient  the  unit. 
*’l  men  noon  to  he  briefed  in  order  to  ensure  a  better  success.  As  one 
platoon  sergeant  stated,  ‘'Every  man  in  the  squad  should  listen  to  bis 
squad  leader's  orders  with  the  thought  in  mind,  that  he  may  have  to  be 
the  squad  leader  before  the  battle  is  over"  (n.  4) .  Reporting  should  be 
accurate  and  timely.  Units  need  to  maintain  security  and  look  for 
opportunities  for  surprise.  Units  must  anticipate  and  plan  for  combat 
los3e3  of  key  personnel  In  order  to  engage  in  effective  sustained 
action.  Weapons  and  personnel  need  to  be  carefully  selected  for 
specific  missions.  Troops  need  to  make  tactical  use  of  the  terrain. 

McRae,  A.V.  Interaction  content  and  team  effectiveness  (HumRRO 

Technical  Report  b*-10).  Alexandria,  '/a.:  Human  Resources  Research 
Office,  George  Washington  University  (HumRRO  Division  No.  4),  June 
infih.  (DTTC  Ho.  AD  jlV) 

cour-nan  groups  were  created  to  3olve  a  group  maze  problem  that 
could  only  be  solved  by  verbal  interaction  among  tean  members.  Errors 
and  time  to  solve  problems  were  the  measures  of  team  effectiveness. 
Verbal  interactions  among  team  members  were  coded  as  follows: 

Or  g  a  n  i  ?.  a  t  i  o  n  a  l  interactions 

1.  Procedural  innovation 

P.  Reinforcement  or  maintenance  of  procedure 


?.  Repudiation  or  rejection  of  procedural  innovation 
Interaction  that  is  motivational  or  exhortative 


Task-Specific  Interactions 

1.  Specifying  action  for  oneself 
?.  Specifying  action  for  another  or  other  s 
R.  Request  for  information 
4.  Giving  information 


Residual 

1. 

?. 


Interactions 

Emotional  expression  not  contributory  to  task  solution 
Nonrelevant  interaction 
Interaction  with  experimenter 


Total  task  specific  interactions  correlated  positively  with  time  to 
solve  problems.  Wherttime  was  partialec  out,  total  task-3pecific 
interactions  correlated  negatively  with  errors.  Tn  general, 
organizational  interactions  did  not  correlate  strongly  with  team 
effectiveness  measures.  However,  the  volrne  of  such  interactions  was 
much  smaller  than  task-3pecific  interactions. 

f’umford,  S.J.  Human  resource  management  ana  operational  readiness  as 
measured  by  refresher  training  on  Navy  ships  (MPRDC  TR  76-1?) .  San 
Diego,  Calif.:  Navy  Personnel  Research  and  Development  Center, 
February  1076.  (PTIC  No.  AP  AO??  77?). 


Scores  earned  by  ships  during  refresher  training  (i.e.,  simulated 
combat)  were  related  to  measures  of  organizational  effectiveness  (called 
"human  resources").  The  predictor  variables  reflected  five  major 
dimensions:  command  climate,  supervisory  leadership,  peer  leadership, 
work  group  processes,  and  outcome  measures.  The  strongest  correlation 
occurred  between  work  group  and  team  effort  indices  (subscores  within 
the  peer  leadership  and  work  group  process  dimensions)  and  the 
refresher  training  scores.  The  authors  stated  that  "it  seems  logical  to 
expect  that  those  teams  who,  to  a  great  extent,  perceive  the  work  group 
as  maintaining  high  standards  of  performance,  encouraging  group  members 
to  give  their  best  effort  and  work  as  a  team,  stressing  a  team  goal  and 
being  a»ile  to  effectively  deal  with  emergency  situations  and  mission 
requirements  would  be  able  to  handle  (refresher  training)  exceptionally 
well"  (p.  1?).  Arer»s  that  did  not  correlate  highly  with  the  refresher 
scores  were  motivation,  hi nan  resource  emphasis,  and  satisfaction.  The 
authors  recommended  expanding  the  study  to  include  the  Atlantic  fleet  in 
order  to  cross-validate  the  findings  obtained  with  the  Pacific  Fleet. 

Ganders,  M.O. ,  Hofmann,  M.A.,  Harden,  P.F.,  A  Frez“ll,  T.L. 

Communication  during  terrain  flight  (OSAARL  Report  7r>-17l.  Fort 
Rucker ,  Ala. :  Army  Aeromedioai  Research  Laboratory,  "arch  1076. 
(NTTS  No.  AD  AOOn  776) 


The  report  focused  on  the  importance  of  standard  communication 
procedures  between  helicopter  pilots  and  co-pilots  in  nap-of-the-earth 
(NOF)  and  low  level  contour  flights,  and  upon  developing  standardized 
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terminology  that  could  be  used  in  future  instructional  settings. 

Although  standard  terns  have  been  developed  to  describe  the  terrain,  no 
emphasis  has  been  placed  on  standardization  of  terms  which  the  navigator 
uses  to  guide  the  pilot  over  the  terrain.  Observations  indicate  that 
"too  often  the  navigator  gives  a  direction  which  either  requires  the 
pilot  to  focus  inside  on  the  in3trinent  panel  for  reference  or  produces 
some  uncertainty  in  the  pilot  as  to  the  exact  meaning  of  the 
instructions.  Either  case  can  cause  a  slower  reaction  time  by  the  pilot 
and  could  result  in  a  degradation  in  his  efficiency  in  handling  the 
helicoDter"  (p.1). 

Helicopter  crews  that  had  trained  together  were  compared  to 
helicopter  crews  composed  of  new  partners  during  NOE  training.  The 
latter  groups  spent  mere  time  in  communicating,  indicating  perhaps  a 
need  for  more  conversation  regarding  navigation  with  new  flight 
partners;  a  problem  that  night  be  lessened  if  standardized  navigation 
terms  were  taught.  Terms  that  either  were  confusing  or  required  the 
pilot  to  refer  to  his  instruments  were  used  frequently.  Slang  jargon 
used  by  the  copilot  was  frequently  not  understood  by  the  pilot.  The 
findings  indicated  that  the  pilot,  would  he  more  lilcely  to  understand  the 
copilot  if  the  vocabulary  were  limited  to  a  finite  number  of  navigation 
directions,  thereby  allowing  the  crew  to  concentrate  on  the  more 
intricate  elements  of  navigation  and  mission  accomplishment. 

fhirom,  A.  (Vi  some  correlates  of  combat  performance.  Administrative 

Science  Quarterly,  1076,  H1Q-H’?. 

Enlisted  personnel  up  to  the  rank  of  platoon  commander  from  several 
infantry  rifle  platoons  of  the  Tsrael  defense  Forces  were  requested  to 
give  ratings  on  the  combat  performance  of  peers  within  their  units. 
Possible  predictors  of  individual  combat  performances  were:  (a)  the 
individual's  perception  of  his  combat  preparedness  and  his  unit's 
preparedness  based  upon  a  standardized  interview;  (b)  responses  to 
questionnaire  items  regarding  the  unit's  morale  and  team  spirit  and  the 
commissioned  officer's  combat  proficiency;  (c)  peer  ratings  of  social 
support  provided  and  received;  and  fd)  the  individual's  normative 
commitment  to  the  objectives  of  war  based  upon  a  standardized  interview. 
Tt  was  hypothesized  that  combat  preparedness,  normative  commitment, 
attitudes  toward  officers  and  unit,  and  social  support  would  each  be 
positively  associated  with  combat  performance  in  declining  order  of 
magnitude . 

The  expected  pattern  of  correlations  did  not.  occur,  however.  The 
highest  correlate  of  individual  combat  performance  was  the  social 
support  provided  to  unit,  members  by  that  individual  as  indicated  by  peer 
ratings  (r  =  .*>*>).  All  other  correlations  were  between  -.?7  and  .??. 

The  author  concluded  that  measures  of  interpersonal  relationships  night 
he  t.he  most  oowerrul  predictors  of  Individual  soldier's  combat 
performance  in  future  studies. 
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Siskel,  M.,  Lane,  F.D.,  Powe,  W.E.,  A  Flexnan,  R.E.  Tntra-crew 

communication  of  B-53  and  yC-1?5  student  and  combat  crews  during 
selected  mission  segments  (AMRL-TR65-18) .  Wr  ight-Fatterson  Air 
Force  Base,  Ohio:  Air  Force  Systems  Command,  Aerospace  Medical 
Research  Laboratory,  May  1965.  (DTTC  No.  AD  617  598) 

Work  with  integrated  aircrew  simulators  hac  shown  an  inverse 
relationship  betv/een  the  rate  of  communication  within  a  crew  and  crew 
proficiency  measures  during  training.  On  the  basis  of  these  findings, 
the  authors  predicted  that  the  same  relationship  would  exist  during 
actual  flight  missions.  Two  types  or  aircraft  were  examined,  B-5?  and 
KC-135.  For  each  aircraft  student  and  combat  crews  were  compared.  Tape 
recordings  were  made  of  crew  communication  on  each  mission.  An  attempt 
was  made  to  control  the  types  of  missions  flown  by  students  and  combat 
crews,  but  perfect  control  was  not  possible.  For  the  B-52,  bomber 
take-off  and  bomb  runs  were  analyzed.  For  the  KC-135,  take-off  for 
tanker  missions,  and  air  dueling  were  analyzed. 

The  expected  results  occurred  in  only  two  of  the  four  missions: 
bomber  takeoffs  and  tanker  air  refuelings.  The  authors  interpreted  the 
results  as  being  consistent  with  the  original  hypothesis  by  considering 
the  lack  of  control  over  some  missions  and  the  differences  in  difficulty 
betv/een  some  of  the  student  and  combat  crew  missions.  Results  showed 
that  communication  patterns  differed  with  mission,  and  in  some  cases, 
varied  with  crew  experience.  During  take-offs,  most  of  the 
communications  occurred  between  the  two  pilots.  During  bomber  runs, 
communications  were  betv/een  the  two  navigators.  During  air  refueling, 
student  pilots  tended  to  request  information  from  the  boom  operator, 
while  combat  pilots  tended  to  rely  on  the  boom  operator  to  volunteer 
information. 

Torrance,  F.P.  Crew  performance  in  a  test  situation  as  a  predictor  of 
field  and  combat  performance  (HFORL  Report  Ho.  73).  Washington, 

D.C. :  Dolling  Air  Force  Base,  Human  Factors  nperntions  Research 
Laboratories,  Air  Research  and  Development  Command,  March  1953.  (a) 
(DTTC  Ho.  AD  01  a  97?). 

A  basic  assumption  of  the  study  was  that  human  behavior  and  the 
behavior  of  hunan  groups  are  psychologically  sel f-consi stent ,  and  that 
testing  procedures  which  elicit  a  wide  range  of  individual  and  group 
behaviors  will  to  some  extent  predict  future  group  behavior  under 
different  conditions.  A  battery  of  grouD  performance  tests  were  developed 
in  order  to  analyze  the  difficulties  combat  air  crews  experience  in 
working  together.  These  tests  were  administered  during  Strategic  Air 
Command  (DAO  Advanced  Survival  'School.  The  battery  consisted  of 
"lab-like"  situations,  rather  than  situations  the  crews  night  encounter 
in  combat  (a  problem-solving  test,  group-interaction  Dictur e-story  test, 
a  group-square3  test).  behavior  of  the  crews  during  the  tests  and  crew 
output  were  measured.  Ratings  v/«r«  made  on  such  dimensions  as 
organization,  utilization  of  -lanpower,  degree  of  member  participation, 
leadership,  coordination,  supervision,  and  flexibility. 


Two  criterion  measures  were  usee.  One  was  school  instructor  ratings 
of  the  crews  on  such  dimensions  as  route  selection,  navigation, 
comunications,  functioning  as  a  unit,  and  care  and  use  of  equipment. 

The  other  criterion  was  related  to  combat  performance  of  the  crews  and 
was  measured  at  a  later  date.  The  crews  that  h«d  been  in  combat  were 
designated  as  good  or  poor  based  on  ratings  of  superior  officers  and  on 
percentage  oF  successful  missions.  The  remaining  crews  were  labeled 
"drop-out"  crews  since  they  had  been  designated  during  school  as  not 
being  combat-ready  and  had  not  been  in  combat. 

Differences  on  the  test  battery  were  found  between  the  effective  and 
ineffective  crews  based  on  instructor  ratings  ns  well  as  among  the  good 
and  poor  combat  crews  and  the  drop-out  crews.  For  example,  good  crews 
were  characterized  by  superior  organization  and  use  of  manpower,  degree 
of  participation,  leadership,  coordination,  supervision,  flexibility, 

•ana  success  in  problem-solving.  Such  crews  also  expected  task-oriented 
groups  to  find  satisfactory  outcomes,  to  function  in  an  orderly  manner, 
and  to  he  productive,  whereas  such  expectations  occurred  less  frequently 
in  poor  crews. 


E.  TEAM  TRAINING  STUDIES 


1.  Military  Tasks  and  Approximations  to  Military  Tasks 

Articles  describing  research  or  conceptual  efforts  in  area  of 
military  team  training  are  presented  here.  These  efforts  differ  from 
the  experimental  studies  cited  in  Section  C  in  that  they  are  broader  in 
scope  and  focus  specifically  on  military  problems. 


1.  Leader  Training 

Baker  et  al.  ( 1  nfi) ) 

Jacobs  (19fiR) 

Jacobs,  Rahn  A  Moore  (106S) 

2.  Tactical  Training  for  Teams 

Bi»l  et  al.  (IDS?) 

Chapman  et  al.  (19S9) 

Dees  ( 1 Q60) 

George  (1d6?a,  1067b) 

George  (10701 
Havron  et  al.  ( 19*59) 


Root  et  al .  M  O7o) 
Shriver  et  al.  (1079) 


Havron  A  McGrath  (1061) 
O'Brien  et  al.  (107fl) 

Root  et  al .  (1 oop) 

ART  studies  on  REALTRATN 
(1076-1970) 

USARIEM  Studies  on  Field 
Artillery  FPC  ( 1  ovp_i  r)g0) 


R.  Individual-Team  Training  Sequence 


Pyer  noRd) 

Finley  et  al.  (197?) 

O'Brien  et  al .  (1979) 

".  “raining  Devices 

Finley  et  al.  (10*??) 
Prophet  A  Caro  (197*0 

*5.  Training  Fidelity 


Schrenk,  Daniels  A  Aiden  (I960) 
Ohio  State  Un.  CIC  Studies 
( 1 069-1 066) 


Schrenk,  Daniels  A  Aiden  (1969) 
Thurmond  A  Kribs  (1079) 


Ohio  State  Hn .  CTC  studies  (106^-1066) 


6.  Communication  Training 


Siegel  A  Federman  (in7l) 

7.  Team  Training  to  Enhance  Tndividual  Derfornance 
PF7RL  Studies  on  Tnage  Interpretation  (1onq_ic"i> 


R.  Transfer  of  Training 

Brigp.s  A  Johnston  (1°66) 


Team  Feedback 


Alexander,  Kepner  A  Tregoe  (I0'-'7)  Findlay,  Matyas,  A  Rogge  (19BB) 

Alexander,  L.T.,  Kepner,  C.H.,  A  Tregoe,  B.R.  The  ef fectiveness  of 

knowledge  of  results  in  a  military  system-training  program.  lour  rial 

of  Applied  Psychology,  1«^2,  £6,  202-211. 

The  effect  of  knowledge  of  results  on  the  performance  of  four  11-man 
Air  Force  Air  Defense  crews  was  examined.  Knowledge  of  results  was 
operationally  defined  as  feedback  provided  during  debriefing  sessions 
after  each  training  session.  The  feedback  was  organized  by  Air  Defense 
functions  (e.g.,  surveillance,  tactical  action,  lateral  telling),  and 
opportunity  was  provided  for  crew  discussion. 

A  pretest  posttest  design  was  employed,  with  two  crews  assignee  to 
the  experimental  feedback  condition  and  two  crews  assigned  to  the 
control  condition  (practice  only).  The  pretest  and  po3ttest  each 
consisted  of  two  exercises,  while  the  training  consisted  of  twelve 
exercises.  A  particularly  stressful  problem  was  also  presented  at  the 
completion  of  training  to  evaluate  the  hypothesis  that  system  training 
with  knowledge  of  results  would  increase  the  flexibility  and 
adaptability  of  crews. 

The  experimental  crews  improved  substantially  from  pre-  to  po3ttest 
on  IS  of  the  17  criterion  measures,  while  the  control  crews  generally 
remained  at  approximately  their  Initial  levels  or  decreased  slightly. 
Experimental  crews  performed  better  than  the  control  crews  on  the 
stressful  transfer  exercise  as  well. 

Although  the  experimental  crews  improved  on  almost  every  criterion 
measure,  the  degree  of  improvement  varied  with  the  function  measured. 

Tn  a  discussion  of  the  results,  the  authors  distinguished  two  forms  of 
feedback:  feedback  provided  in  the  debriefing  session,  and  feedback 
obtained  during  actual  performance  of  the  functions.  The  authors 
related  this  latter  form  of  feedback  to  the  "visibility”  of  the  function 
(i.e.,  the  availability,  in  the  operating  environment,  of  information 
about  the  adequacy  of  the  performance  of  the  function).  It  was  expected 
that  there  would  be  an  inverse  relationship  between  the  function's 
visibility  and  the  degree  of  improvement  on  the  function  for  those  crews 
provided  with  debriefings  since  the  only  wav  crews  could  obtain  feedback 
on  the  less  visible  functions  was  through  the  debriefings.  Post  hoc 
analyses  indicated  that  this  was  the  case.  Th®  authors  discussed 
briefly  ways  of  measuring  the  visibility  of  a  function. 

Vote.  -  Although  the  authors  stressed  th®  negative  relationship 
between  visibility  and  performance  gain  for  the  experimental  crews,  a 
positive  relationship  was  found  between  visibility  and  performance 
improvement  for  the  control  cr®ws.  Tt.  v«ould  seen  that  both 
relationships  can  he  explained  in  terms  of  the  type  of  reeribnek  which 
was  dominant  during  training.  In  the  experimental  groups,  the 


debriefing  sessions  were  stressed;  in  the  control  group,  the  only  form 
o**  feedback  was  that  obtained  during  operation  of  the  mission  itself. 

The  r°sults  support  the  importance  of  carefully  structured 
debriefing  sessions  for  military  teams.  Extensive  logs  of  each  exercise 
were  maintained  in  order  to  provide  adequate  feedback. 

'’aker,  R.A.,  Cook,  J.C.,  ^arnick,  V.L. ,  A  Robinson,  J.P.  ^development 
and  evaluation  of  systems  for  the  conduct  of  tactical  training  at 
the  tank  platoon  level  (HumRRO  Technical  Report  RP).  Alexandria , 
Va.:  Hunan  Resources  Research  Office,  April 

The  main  Tocos  of  the  study  was  the  development  and  testing  oT  a 
series  of  tactical  training  exercises  for  the  tank  platoon  leader. 
However,  one  phase  of  the  study  also  examined  the  effectiveness  of  such 
exercises  for  tank  crews.  Tank  crews  were  exposed  to  the  Miniature 
Armor  Battlefield  (MARI,  a  terrain  board  on  which  tank  platoon  maneuvers 
were  simulated  using  radio  controlled  tank  models.  Tank  crews  were 
given  a  w»ek  of  MAR  training  that  consisted  of  ten  tactical  exercises. 

On  the  first  four  MAR  exercises  each  crew  member  served  once  in  each 
crew  position.  For  the  last  six  problems,  each  crewman  had  a  permanent 
position,  except  that  tank  commanders  rotated  as  platoon  leaders  in  the 
exercises.  Critiques  were  held  following  each  exercise. 

Training  effectiveness  was  measured  by  an  objectively  scored  field 
test  of  the  proficiency  of  tank  platoon  personnel  to  conduct  a  platoon 
mission  against  a  live  aggressor  force  under  simulated  combat 
conditions.  Crews  trained  on  the  MAR  scored  higher  on  the  field  test 
than  crews  not  so  trained.  Performance  was  higher  in  tha  following 
areas:  responsiveness  to  commands  and  coordination  with  the  platoon 
leader,  application  of  tactical  principles,  use  of  terrain,  combat 
gunnery,  and  combat  leadership  in  emergency  situations.  Ratings  of  the 
crews  by  experienced  armor  officers  and  NCOs  were  also  higher  for  the 
MAR  trained  tank  crews. 

niel,  M.C.,  Chapman,  R.L.,  Kennedy,  J.L.,  A  Newell,  A.  the  systems 
research  laboratory’s  air  defense  experiments  (P-1R0?).  Ranta 
Monica,  Calif.:  Rand  Corporation,  October  ?7,  1957.  (DTTC  No.  AD 

Chapman,  R.L. ,  Kennedy,  J.L. ,  ‘Jewell,  A.,  A  Biel,  M.C.  The  systems 

research  laboratory's  air  defense  experiments.  Manag°nent  Rcience, 
lORd,  R,  ?tjO-P6n. 

Those  two  pap»r3  describe  some  of  the  methodological  problems 
encountered  in  the  Pane's  Systems  Research  Laboratory  Air  Defense 
experiments  and  some  of  the  basic  principles  learned  about  the  behavior 
of  organizations.  Tn  the  researchers'  attempts  to  manipulate  task 
difficulty,  they  soon  discovered  that  task  difficulty  was  not  strictly  a 
^unction  of  the  nmber  of  aircraft  in  the  area,  but  of  the  difference 
between  the  number  of  aircraft  and  the  crew's  immediate  capacity  to 
handle  the  traffic  load.  Thus  for  training  purposes,  they  had  to 


estimate  how  fast  the  crew  would  lenrn  in  order  to  increase  task 
difficulty  fast  enough  to  continue  to  challenge  the  crew,  hut  not  so 
fa3t  that  the  task  would  be  too  difficult.  With  experience,  the  crews 

perforned  more  effectively  -  they  learned  procedural  shortcuts, 

reassigned  functions  to  crew  members,  learned  to  distinguish  relevant 
from  irrelevant  information,  and  increased  motor  skill  performance. 
Although  debriefings  on  performance  were  regularly  given,  it  was 
difficult  to  determine  their  effect  upon  later  crew  performance.  Two 
types  of  stress  were  identified:  failure  stress  (disparity  between 
aspirations  and  performance)  and  discomfort  stress  (difference  between 
effort  demanded  by  tasks  and  that  which  could  be  handled  comfortably). 

Performance  of  a  crew  depended  upon  what  is  was  trying  to  do  and  the 
situation  it  faced.  Researchers  questioned  whether  there  was  a  right  or 
correct  organizational  structure,  a  right  decision  process,  and  a  right 
expected  payoff.  The  major  problem  seemed  instead  to  be  one  of 
designing  and  managing  for  operational  flexibility.  The  researchers 
concluded  that  three  factors  were  necessary  to  enhance  organization 
(group)  learning:  clarify  the  goal,  give  the  total  organization 
experience  with  tasks  of  increasing  difficulty,  and  provide  immediate 
knowledge  of  results. 

Hriggs,  O.F.,  A  Johnston,  w.A.  Influence  of  a  change  in  system  criteria 
on  team  performance.  Journal  of  ApDlied  Psychology,  1966,  60, 
UV»_47?.  fa) 

A  simulated  ground-controller  aerial  intercept  task  was  used  to 
investigate  the  effect  of  training  under  simple  criterion  conditions 
<1.°.,  a  single  criterion  of  either  time  or  coordination)  as  compared  to 
complex  criterion  conditions  ^i.e.,  two  incompatible  criteria  were 
stressed,  time  and  coordination)  with  two-nan 'teams .  When  the  simple 
transfer  criterion  was  U3cd  the  team3  readily  adapted  to  the  criterion 
that  was  stressed  during  transfer,  irrespective  of  the  criterion  that 
had  been  stressed  during  training.  However,  when  the  complex  transfer 
criterion  was  stressed,  the  teams  continued  to  emphasize  the  single 
aspect  of  performance  upon  which  they  had  been  trained.  However,  the 
results  also  indicated  that  teams  may  have  been  attempting  to  achieve 
some  compromise  between  both  criteria,  since  differences  on  each 
criterion  among  the  complex  criterion  transfer  groups  were  smaller  than 
the  corresponding  differences  among  the  simpl e-criterion  transfer 
groups . 

Dees,  J.W.  fquad  performance  as  a  function  of  the  distribution  of  a 
squad  radio  fHunRRO  TR  6d-?ii).  Alexandria,  Va.:  Htrnan  Resources 
Research  Organization,  December  logo.  (OTig  rj0>  701  ig?} 

The  procedures  used  to  evaluate  Infantry  rifle  squad  performance 
have  implications  for  future  team  research.  Th«  thr°e  scenarios  used 
were  described  in  detail.  Two  criterion  measures  of  team  success  were 
used:  tine  to  complete  tasks  and  ratings  of  3quad  oroficicncy.  Given 
the  limited  number  of  squads  in  the  study,  time  to  complete  tasks  was 


1>!R 


the  more  sensitive  measure,  in  that  only  it  provided  statistical 
discrimination  among  the  eight  radio  conditions  examined. 


Two  of  the  study's  major  conclusions  impact  on  the  teamwork  within  a 
ri^le  squad.  The  ability  of  the  squad  leader  to  communicate  with  squad 
members  was  most  critical  under  enemy  fire  and  limited  visibility 
conditions.  “Hie  squad  leader  became  overloaded  when  fire  team  leaders 
and  other  squad  members  constantly  transmitted  information  to  him. 

Dyer,  J.L.  The  initial  training  of  Individual  and  team  skills:  An 
exploratory  investigation  of  Engineer  bridge  specialists  (ART 
'forking  Paper,  '“PNC  rU  r'r*-1  > .  Fort.  Penning,  Ha.:  I).*5.  Army 
Pesearch  Institute  for  the  Fehavioral  and  Social  Sciences,  Fort 
Penning  Field  Unit,  October  10R0. 

The  sequence  of  training  individual  and  team  skills  within  an 
Engineer  bridge  platoon  as  the  platoon  wa3  taught  how  to  construct  and 
use  the  assault  ribbon  raft/bridge  was  observed.  Individual  skills  were 
defined  33  those  activities  that  could  be  or  were  performed 
independently  of  other  team  members;  team  skills  referred  to  activities 
that  h’d  to  he  performed  in  response  to  the  actions  of  other  team 
members  or  that  directed  the  actions  of  other  team  members.  Tn  general, 
individual  skills  were  trained  before  team  skills,  and  most  of  the 
formal  instruction  focused  on  the  acquisition  of  individual  skills. 

Team  skills  were  aeouired  mainly  through  observation  and  imitation  of 
the  instructors.  Although  some  cross-training  of  bridge  positions 
occurred,  it  was  not  possible  to  determine  the  effect  of  this 
cross-training. 

Time  analyses  of  the  construction  process  indicated  ’•hat  the 
training  procedures  were  effective,  in  that  the, National  Ou.ard  Unit 
almost  met  the  Army  time  standard  for  constructing  a  five-day  raft, 
'reservations  also  indicated  that  team  skills  such  as  coordination 
between  the  boat  drivers  and  raft  commanders,  and  seau"noing/timing  of 
boat  and  bay  launches  are  critical  in  that  if  they  are  not  mastered,  it 
becomes  very  difficult  to  meet  the  Army  time  standards. 

Findley,  D. C.,  Katyas,  S.M.,  A  Rogge.  K.  Training  achievement  in  basic 
combat  squads  with  controlled  aptitude  (HumRRD  Technical  Report  16). 
Washington,  P.C. :  Ueorge  Washington  University,  Human  Resources 
Research  Office,  January  IPF^.  (DTTC  Ho .  AD  O'*’  7?*') 

The  distribution  of  aptitude  within  Infantry  squads  was  varied  in  an 
effort  to  determine  the  efr"ct  of  such  variations  upon  the  performance 
of  low— aptitude  m°n.  '’hree  squad  variations  were  examined:  squads  with 
low  aptitude  men  only;  squads  with  '’F*  low.  cd»  medium  and  bp>"  high 
aptitude  men;  and  squads  with  r-P*  low  and  FO*.  high  aptitude  m«n.  Low 
aptitude  men  scored  at.  or  below  uq  on  the  Army  Classification  nat,tery; 
memum  men  scored  between  Pi  and  110,  .and  high  aptitude  men  scored  111 
or  higher.  "Pa0  expectation  was  th^t  the  mixed  ability  squads  would 
perform  be3t.  since  the  high  ability  individuals  would  assist  the  low 
ability  individuals.  fuch  .assistance  was  anticipated  because  of  the 


special  competition-reward  in  which  all  squads  participated  (see 
paragraph  ?  below  for  a  description  of  the  program).  Each  platoon 
within  the  experimental  companies  consisted  of  four  squads  with  the  same 
aptitude  distribution. 

The  study  was  conducted  over  an  eight-week  period  with  weekly 
proficiency/performance  test3.  At  the  conclusion  of  the  study  a 
performance  test  on  basic  combat  and  a  paper-pencil  test  entitled  the 
basic  Military  Proficiency  Test  were  given.  None  of  the  weekly  tests 
nor  the  final  tests  showed  significant  differences  among  the 
low-aptitude  men  within  the  three  types  of  squads. 

Throughout  the  study  each  squad  was  placed  in  competition  with  the 
other  squads  within  its  platoon.  Within  each  platoon  a  winning  and  a 
losing  squad  were  designated  at  the  end  of  each  week.  Winning  squads 
were  given  three  rewards:  week-end  passes,  exemption  from  work  details, 
and  priority  in  mess  line.  The  losing  squads  usually  received  no 
passes,  ate  last,  and  performed  most  of  the  extra-duty  work  details  the 
following  week.  Men  in  the  other  two  squads  were  uncertain  whether  they 
would  receive  any  of  the  rewards.  A  comparison  was  then  nene  with  other 
companies  in  the  same  stage  of  training  but  who  had  not  participated  in 
the  special  competition-reward  program.  The  Basie  Combat  Test,  and  the 
Basic  Military  Proficiency  Test  were  given  to  men  in  these  companies,  as 
well  as  a  map  reading  test  and  a  squad  tactics  test  (the  later  tnsts 
wer-*  administered  at  the  end  of  weekly  training).  Comparison  of 
individuals  within  the  experimental  and  nonexper imental  groups  by 
ability  level  (low,  medium  and  high)  showed  that  the  experimental  groups 
performed  higher  than  the  non-ex per imental  groups  at  each  ability  level. 

Th«  authors  concluded  that  the  ability  mix  of  the  squad  did  not 
facilitate  learning  of  low  aptitude  men,  but  that  competition,  weekly 
squad  rewards,  and  weekly  testing  facilitated  learning  of  all  squad 
members . 

Findley,  D.L.,  Rheinlander,  T.M.,  Thompson,  E.A.,  &  Sullivan,  P.J. 

Training  effectiveness  evaluation  of  Naval  training  devices  Part  I: 

A  study  of  the  effecti veness  of  a  carrier  air  traffic  control  center 

training  device  (technical  Report,  HAVTRAEQNTPCEN  7C-C-0PSR-1 ) . 

Westlake  Village,  Calif.:  Bunker  Ramo,  Electronic  Systems  Division, 

August  19 (DTTC  Ho.  AD  *">1  ^5*) 

The  training  effectiveness  of  a  Naval  Carrier  Air  traffic  Control 
Center  (CATCC)  training  device  was  evaluated.  This  device  is  primarily 
a  team  training  devic«,  but  can  also  be  used  for  individual  training. 

Existing  ship  personnel  were  trained  as  teams  on  the  CATCC  and  then 
returned  to  their  ship  as  a  team  to  Perform  actual  aircrart  recoveries. 
Team  performance  during  training  as  well  as  during  shipboard  recoveries 
was  evaluated.  Operate  Indices  of  team,  subteam,  and  individual 
performance  on  such  objective  tasks  as  minimum  recovery  time  and  minimum 
accident  rate  were  constructed.  More  sub  Active  measures  such  as 
performance  ratings  were  also  obtained.  Pince  the  d if f icu lty  of  a 


recovery  problem  varied  with  the  positions  held  by  team  members, 
separate  indices  of  difficulty  for  team,  subteam,  and  individual 
functions  had  to  be  constructed  for  each  problem. 

Since  the  authors  were  not  allowed  to  control  the  training 
procedures,  the  design  of  the  study  was  limited  by  the  small  nunber  of 
teams,  the  lack  or  control  over  training  problem  sequence  and 
difficulty,  the  amount  of  training,  and  team  membership.  Obviously,  the 
difficulty  of  actual  shipboard  recoveries  could  not  be  controlled 
either . 

The  four  major  findings  and  conclusions  that  related  to  team 
performance  were  as  follows.  First,  team  performance  was  affected 
primarily  hy  the  difficulty  of  the  recovery  problem,  repeated  use  of  the 
training  device  (performance  improved  with  training),  and  by  the 
ef fectiveness  of  the  instructors.  Second,  the  training  device  al levied 
variations  in  problem  difficulty.  Such  variations  however  did  not 
affect  all  personnel  of  subteams  equally,  but  only  selected  personnel, 
depending  upon  the  particular  problem  examined.  Thus  in  some  team 
situations,  a  general  index  of  task  difficulty  may  be  difficult  to 
construct  or  be  inappropr iate.  Third,  communications  efficiency 
(transmittal  of  maximum  information  in  minimal  time)  of  the  team  varied 
with  experience  of  the  team  and  with  the  difficulty  of  the  recovery. 
courth,  training  all  team  members  as  a  team  prior  to  on-the-job 
performance  enhanced  recovery  operations.  Neither  individual  nor  team 
training  was  optimized  when  much  cross-training  was  done  ann  individuals 
received  little  training  in  their  own  positions. 

George,  C.E.  Training  for  coordination  within  rifle  squads.  Tn  T.o. 

Jacobs,  J.S.  Ward,  T.R.  Powers,  C.F.  George,  *  H.H.  MeFann  (Fds.) 

Individual  and  small-unit  training  for  combat  operations  (MumRRO 

Professional  Paper  ?1-6?) .  Alexandria,  Va.i  Hunan  Resources 

Research  Office,  George  Washington  University,  ’fay  inftv.  (a)  (PTTC 

No.  Ad  PUg) 

The  paper  by  George  focused  on  four  studies  that  examined  training 
rifle  squads  to  coordinate  member  behavior.  Initial  studies  indicated 
that  individuals  low  on  team  motivation  (motivation  for  coordination) 
would  unnecessarily  fire  on  the  targets  of  other  men.  Ouch  behavior  was 
also  undesirable  in  that  it  wasted  ammunition.  Instruction  in  how  and 
when  to  coordinate  member  actions  reduced  this  type  of  behavior. 

Tn  another  study  groups  trained  under  conditions  that  required 
intratean  coordination  and  communication  performed  better  on  live  fire 
problems  than  did  groups  without  such  training.  With  repeated  trials 
and  between  trial  critiques,  the  control  groups  did  achieve  the  level  of 
the  experimental  groups.  Peer  ratings  of  acceptability  of  members  of 
the  same  squad  in  combat  initially  showed  higher  status  ratings  for  the 
experimental  group  members  than  control  group  members  with  this 
difference  decreasing  over  time. 


In  the  next  study,  emergency  events  such  as  simulated  casualties  and 
weapon  failures  were  used  to  create  requirements  for  coordination. 
Observers  rated  squads  on  such  dimensions  a3  volume  of  fire,  decree  of 
coordination  in  reaction  to  emergencies,  and  individual  performance. 
Critiques  between  trials  were  also  provided.  Distribution  of  fire 
scores  improved  over  the  trials  as  did  the  rated  amount  of  coordination 
among  squad  members  (e.g.,  alternating  attention  between  cues  from  the 
objective  area  and  conditions  within  the  team,  passing  the  word  about 
conditions  that  might  affect  the  team’s  mission,  taking  over  a  key  role 
such  as  automatic  rifleman  or  team  leader  when  casualties  were 
assessed) . 

ft  fourth  study  compared  squads  who  received  critiques  <?n 
coordination  after  training  exercises  to  squads  without  such  critiques. 
Live-fire  performance  was  examined  in  an  area  that  neither  group  had 
seen  and  that  involved  emergency  situations.  The  number  of  hits 
achieved  by  the  experimental  squads  was  greater  than  that  by  the  control 
squads.  George  concluded  from  this  study  that  "if  you  want  men  to 
coordinate  under  the  pressure  of  emergency  events,  you  should  train  them 
to  respond  appropriately  to  such  events"  (p.  HI).  In  addition,  a  high 
degree  of  intrasquad  coordination  requires  training  under  emergency 
events  and  in  rugged  terrain,  since  such  conditions  force  3quad  members 
to  coordinate  in  a  way  similar  to  that  in  combat. 

The  training  program  recommended  by  George  included  three  essential 
aspects:  "fa)  communication  of  coordination  requirements  to  unit 
members,  particularly  information  as  to  how  coordination  facilitates  the 
accomplishment  of  unit  goals,  (b)  practice  on  achieving  typical  unit 
goals  despite  unanticipated  events  that  place  unusually  heavy 
requirements  for  coordination  on  unit  members,  and  (c)  feedback  as  to 
adequacy  of  performance,  together  with  opportunity  for  further  practice 
to  correct  errors,  but  with  different  events"  (p.  4*0.  Such  training 
produces  many  of  the  coordinate  responses  that  are  ordinarily  learned  in 
combat,  at  great  expense. 

George,  C.E.  The  view  from  the  underside  -  Task  demands  and  group 

structure.  In  J.A.  oinstead,  P.D.  Hood,  C.E.  George,  and  T.O  Jacob3 
(Eds.)  Goal-dir°cted  leadership;  Superordinate  to  human  relations? 
(HurnRHO'"  Professional  Paper  11-67).  Alexandria,  Va.:  Hunan 
Resources  Research  Office,  *'arch  1067.  (b)  (DTTC  Ho.  AD  64n  Rfiij) 

See  reference  in  Section  B.  George  reviewed  the  studies  of 
coordination  within  rifle  squads  cited  in  his  19*>Ta  paper. 

George,  C.E,  Team  member  coordination:  Definition,  measurement,  and 
effect  on  performance .  Lubbock,  Tex.:  Texas  Tech  University. 

Paper  presented  at  .Southeastern  Psychological  Association  meeting, 
Hew  Cleans,  La.,  March  l^e. 

George  distinguished  b»tw»en  two  Corns  of  coordination  within  teams: 
that  which  occurs  as  a  result  of  a  leader's  order,  and  spontaneous 
coordination  perrormed  by  members  on  their  own  initiative.  The  raner 
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focused  on  spontaneous  coordination.  Examples  of  such  coordination 
within  Tnfantry  squads  were  given:  fire  tenn  in  the  defense,  team  as 
base-of-fire  element,  and  rifle  squad  attack.  Although  the  study 
settings  varied,  most  of  t.h*  tasks  presented  to  the  squads  required 
coordination.  Tn  general,  eoordination  training  improved  the  level  of 
coordination  that  occurred  in  the  initial  trials.  Coordination  within 
control  squads  f without  leaders)  was  low  initially,  but  improved  with 
time,  ^he  degree  of  coordination  also  correlated  with  squad 
performance. 

George’s  model  of  teamwork  hypothesizes  that  teamwork  is  a  unit 
characteristic  that  develoos  under  demanding  training  or  operational 
conditions.  Coordination  responses,  however,  tend  to  be  emitted  very 
infrequently  in  leaderless  groups  or  in  situations  where  leader  control 
is  difficult,  unless  prior  training  on  and  reinforcement  of  coor dinative 
behaviors  has  occurred.  %ch  training  requires  the  presentation  of 
difficult  tasks  which  demand  spontaneous  coordination  and  emphasis  on 
the  consequences  of  failure  to  coordinate. 

Mavron,  ,  Gorham,  V.A.,  *Jordlie,  P.G.,  <•  Bradford,  R.G.  Tactical 

training  of  the  infantry  rifle  souad  (HumRRO  Technical  Report  IP). 

Washington,  D.C. :  Psychological  Pesearch  Associates,  George 

Washington  University,  June  IflGS. 

The  first.  phase  of  the  study  comoar^d  four  methods  of  training 
infantry  squaas  (three  experimental  approaches  and  a  control).  At  the 
°nd  of  this  phase,  the  best  elements  of  each  of  the  training  methods 
were  combined  into  a  composite  program  which  was  then  evaluated  using 
experienced  and  inexperienced  instructors,  and  compared  to  previous  data 
on  Tn fan try  snu^d  performance. 

Tn  the  first  phase  the  control  training  procedure  approximated 
current  Army  training  doctrine.  The  three  experimental  procedures 
included  t.he  control  method  plus  the  particular  experimental  approach 
being  evaluated.  The  group  participation  method  stressed  maximum 
participation  of  each  squad  member  in  the  presentation  and  discussion  of 
training  material  in  order  to  develop  group  loyalty  and  esprit  de  corps. 
Tr>  the  combat  fundamentals  method  all  tactical  training  was  structured 
around  seven  basic  principles  which  served  as  a  frame  of  reference  for 
all  squad  missions.  The  team  training  method  stressed  the  duties  of 
each  member,  employed  a  self-corrective  system  for  performance  of  these 
duties,  and  usart  two  teams  within  the  squad  to  improve  control  and 
communication . 

Two  criterion  nonsuras  were  examined  in  both  phases  of  the  study: 

The  Rifle  •'quad  ci<'!d  Test  consisting  of  two  attack,  two  defense,  and 
two  patrol  missions,  and  the  Leader  less  Group  Test  consisting  of  an 
attack  mission  where  the  squad  leader  briefed  his  men  on  the  attack  hut 
the  squad  lender  and  assistant  leader  were  killed  lust  before  the  squad 
left  the  lino  of  departure,  leaving  the  remaining  squad  members  to  carry 
out  the  attack.  these  tests  had  been  used  several  years  earlier  to 


examine  the  proficiency  of  the  Army-trained  squads  and  these  results 
were  used  for  comparison  purposes. 

The  squad  members  were  soldiers  who  had  just  completed  IS  weeks  of 
basic  training.  These  members  were  matched  up  with  squad  leader 
candidates  who  were  recent  graduates  of  a  six  week  Noncommissioned 
Officer  Course.  Soldiers  were  randomly  assigned  by  race  and  Army 
General  Classification  Test  scores  to  squads.  Instructors  were  second 
lieutenants  who  had  recently  graduated  from  Officers  Candidate  School. 

In  the  first  phase  eight  squads  were  used  in  each  of  th"  three 
experimental  programs  and  16  sauads  were  used  in  the  control  group. 
Results  from  these  same  16  control  squads  were  used  in  the  second  phase 
of  the  study  as  well.  For  the  final  composite  training  program, 
experienced  instructors  taught  ip  squads  and  new  instructors  taught 
sixteen  squads. 

The  composite  training  program  used  all  of  the  combat  fundamentals 
training,  major  parts  of  the  t«am  training  method,  and  very  little  or 
the  group  participation  method. 

Results  in  phase  two  of  the  study  showed  no  differences  between  the 
squads  in  the  composite  program  that  were  taught  by  experienced  and 
inexperienced  instructors  on  either  of  the  criterion  tests.  On  the 
Rifle  "quad  Field  Test,  squads  under  the  composite  method  were  slightly 
better  than  the  control  squads  (scores  of  781  vs.  but  much  higher 

than  scores  of  IPG?  and  1P6U  Army  trained  squads  (scores  of  63*  and 
66*).  mn  tne  Leader  less  Group  Test  squads  trained  with  the  composite 
method  scored  higher  than  the  control  squads  (31*  vs.  76*)  and  also 
showed  less  variability  in  nerfornance.  The  strongest  result  was  that 
all  of  the  composite  trained  squads  scored  higher  than  the  1 95 4  Army 
trained  squads  on  the  Leaderless  Group  Test  (i.e.,  there  was  no  overlap 
in  performance  for  these  two  groups). 

Recommendations  for  squad  training  were  made.  Of  particular 
interest  for  team  training  was  the  researchers'  discussion  of  small-unit, 
organization  and  leadership.  The  Leaderless  Group  Test  results  showed 
that  the  composite  trained  squads  performed  much  better  after  losing 
their  leaders  than  did  the  Army  trained  squads.  The  authors  attributed 
this  difference  to  the  fact  that  the  "mutual  interdependence  of  men  and 
the  responsibility  of  all  for  squad  performance"  was  emphasized 
thorughout  the  training  prorram.  The  men  and  the  leader  were  encouraged 
to  talk;  to  communicate.  Procedures  were  developed  so  that  individual 
members  could  integrate  their  individual  task  oerformance  to  the  welfare 
of  the  entire  unit.  Thus  when  hh°  'eader  was  attrited,  as  orten  happens 
in  combat,  the  remaining  members  were  .able  to  successfully  continue  the 
mission.  A  strong  leader  night  not.  need  to  us°  such  a  "help"  system, 
but  he  could.  On  the  other  hand,  weaker  leaders  often  profited  from 
using  such  a  system,  thereby  increasing  the  performance  of  the  entire 
squad . 


Id 


Havron,  M.D.  A  McGrath,  J.E.  The  contribution  of  the  leader  to  the 

effectiveness  of  small  military  units.  Tn  L.  Petruillo  A  B.M.  Bass 
(Eds . Leadership  and  interpersonal  behavior.  New  York:  Holt 
Rinehart  A  Winston,  1°R1,  pp  1'S'T-1'rB. 

See  reference  in  Section  Cl.  A  review  of  many  Infantry  squad 
training  studies  was  provided,  factors  such  as  training  that  stressed 
teamwork  and  the  optimum  size  of  the  squad  were  examined. 

Jacobs,  T.d.  Leadership  in  small  military  units.  (HumRRO  Professional 
Paper  Washington,  D.C.:  George  Washington  University, 

Human  Resources  Research  Office,  December  inbR.  (DTTC  No.  Ah 
gJje} 

Development  of  a  leadership  training  program  for  Infantry  platoon 
leaders  wag  surrsar ized.  Initial  phases  of  the  study  involved 
determining  behaviors  of  leaders  in  different  kinds  of  situations  (e.g. 
behaviors  of  platoon  leaders  when  telling  the  entire  platoon  or  part  of 
the  platoon  about  a  new  task;  platoon  leader  behavior  when  reviewing 
tasks).  "rbe  association  between  the  frequency  of  such  behaviors  and 
rating  of  the  platoon  leader  by  his  subordinates  and  superiors  wa3  also 
determined.  Rome  of  the  behaviors  that  were  identified  describe 
"teamwork"  activities  that  could  be  performed  by  either  the  platoon  or 
squad  leader.  These  behaviors  were  placed  in  six  major  categories: 
defining  behaviors,  pre-task  motivation,  post-task  motivation,  handling 
disruptive  influences,  getting  information,  and  NCO  use  and  support. 

Jacobs,  t.O. ,  Pahn,  R.C.,  &  Moore,  C.R.  instructor's  guide:  Basic 

problems  in  small-unit  leadership.  Fort  Benning,  Ga.:  Human 
Resources  Research  Organization,  Division  No.  M ,  April  1  dgS.  (T)TTC 
No.  AD  DOOO  670L) 

This  volume  is  the  instructor's  guide  to  the  administration  of  the 
leadership  course  entitled,  Basic  Problems  in  Rmal 1-Unit  Leadership, 
developed  by  HumRRO.  Leadership  areas  covered  were  organizational 
context  of  leadership,  setting  platoon  goals  and  standards,  motivating 
performance,  N00  use  and  support,  and  handling  disruptive  influence. 

Fidd,  J.O.  Work  team  effectiveness  a3  a  function  of  mechanical 

degradation  of  the  intrateam  communication  system.  Journal  of 
Engineering  Psychology,  Idfi"5,  ?,  1-1U. 

Reo  reference  in  Section  Cl.  The  effects  of  interrupting 
communication  within  simulated  air  traffic  control  systems  was  examined 
as  well  33  techniques  that  could  be  used  to  off-set  the  resulting 
degradation  in  performance  created  by  such  interruptions. 


O'Brien,  R.E.,  Crum,  W.J.,  Mealy,  R.D.,  Marris,  J.H. ,  ft  Osborn,  VJ.C. 

Trial  Implementations  of  the  tank  crewman  skills  training  program 

HTOT)  (ART  Technical  Report  73-A2h).  Alexanaria,  Va . :  IJ.S.  Army 

Research  Institute  for  the  Behavioral  and  Social  Sciences,  September 

107R.  (DTTC  Mo.  AD  A061  22f) 

The  report  described  the  implementation  of  a  modular, 
performance-based  individual-paced  tank  crewman  skills  training  program 
in  five  different  situations:  mobilization  train-up  of  active  ana 
reserve  crewman  in  a  training  center,  mobilization  train-up  of  training 
center  crews,  individual  readiness  training  of  armor  crewman  preparing 
for  unit  nunnery  training,  accelerated  training  of  tank  crew 
replacements,  and  accelerated  refresher  training  of  experienced  crews 
deprived  of  regular  gunnery  training. 

"the  authors  concluded  that  the  basic  features  of  the  training 
program  were  sound  and  should  be  recommended  for  any  tank  crew  skills 
training  program.  These  basic  features  are  listed  below  and  the  first 
five  could  be  applicable  to  other  team  training  settings  as  well. 

1.  Individual  readiness  training  should  be  individualized  (because 
of  the  variation  in  entry  level  skills  of  trainees). 

?.  Individual  readiness  training  should  be  performance  based 
(training  should  begin  with  a  pre-test  ana  the  individual 
should  not  be  advanced  until  he  demonstrates  proficiency  on  a 
po3t-test) . 

3.  Individual  readiness  training  should  be  instructor  managed 
(self-instruction  does  not  mean  self-management). 

*1.  Individual  readiness  training  should  be  closely  tied  to  crow 
training  requirements. 

5.  Individual  readiness  training  should  progress  rapidly  to  crew 
readiness  training  (training  should  begin  with  team  exercises, 
two-three-full-crewmembers,  as  soon  as  minimum  qualification 
on  individual  skills  is  achieved;  particularly  important  with 
short  training  times). 

6.  Maximum  use  should  be  made  of  dry  and  sub-caliber  firing 
exercises . 

A  critical  factor  in  a  trainng  program  is  the  care  with  which  it  is 
implemented.  Detailed  guidance  on  how  to  plan,  schedule,  nnd  deliver 
the  training  must  be  documented,  validated,  arid  provides  with  the 
program.  Commitment  of  the  commander  to  the  program  must  also  be 
obtained . 


Prophet,  W.W.  ,  h  Caro,  P.W.  Simulation  and  aircrew  training  and 
performance.  In  Proceedings  of  the  conference  on  aircrew 
performance  in  Army  aviation.  II, S.  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences,  July  1  pp.  139-136.  (PTTC  ?!o. 

AD  A001  539). 

At  the  date  of  this  reDort,  the  authors  stated  that  "the  use  of 
simulation  to  study  crew  performance  is  virtually  non-existent  for  Army 
aviation"  (p.  131).  Die  need  to  study  such  factors  as  the  effects  of 
workload,  tasks,  environmental  stress,  and  allocation  of  crew  duties 
within  the  simulator  environment  was  mentioned. 

Root,  R.T.,  Hayes,  J.F.,  Word,  L.E.,  Shriver,  E.L. ,  &  Griffin,  G.R. 

Field  te3t  of  techniques  for  tactical  training  of  junior  leaders  in 
Tnfantry  units  (Project  EFFTRATN)  (ART  Technical  Report  TR-79-A21). 
Alexandria,  Va.:  U.S.  Army  Research  Institute  for  the  Rehavioral 
and  Social  Sciences,  July  1979. 

The  three  purposes  of  the  test  were  to  compare  the  unit  performance 
of  an  Tnfantry  company  trained  with  new  tactical  training  techniques 
with  a  company  trained  with  conventional  combat  training,  to  determine 
the  relative  value  of  "process"  versus  "product"  performance  measures  in 
the  measurement  of  unit  proficiency,  ana  to  determine  whether  the  new 
training  techniques  could  be  "handed  off"  to  unit3  with  only  written 
documentation.  The  experimental  training  package  consisted  of  three 
distinct  elements:  gameboard  training  for  platoon  leaders  and 
sergeants,  field  offensive  and  defensive  exercises  for  leaders,  and 
finally  REALTRATII  exercises  involving  all  men  within  the  company.  The 
comparison  company  established  its  own  training  program  scheduled  in 
accord  with  approved  programs  focusing  on  SCOPES  training  at  the 
individual  and  unit  level. 

The  criterion  test  consisted  of  six  REALTRATII  exercises  conducted  as 
three  offensive  and  three  defensive  engagements.  Ratios  of  defending  to 
attacking  troop3  were  sytematically  varied  from  the  typical  3  to  1 
attack/defense  ratio  advantage  of  the  def“nse  in  order  to  evaluate  the 
experimental  group  against  increasingly  unfavorable  odds.  The 
experimental  company  won  five  to  six  exercises,  inflicted  almost  twice 
as  many  casualties  as  did  the  comparison  in  both  the  defensive  and 
offensive  exercises,  and  used  simulated  mortar  fire  more  effectively 
than  the  comparison  company. 

Analysis  of  the  training  sequence  indicated  that  leader  performance 
changed  when  moving  from  a  gameboard  setting  to  a  field  exercise  (e.g., 
leaders  abandoned  complex  tactical  behaviors  developed  during  game  play 
until  they  could  handle  the  basic  eluents  of  tactical  performance  under 
simulated  conditions).  The  authors  concluded  that  engagement  simulation 
exerci3e3  without  troops  are  required  so  that  junior  leaders  can  make 
"real-world"  mistakes  in  tactical  planning  and  execution  before  working 
in  engagement,  simulation  exercises  with  their  troops.  Improvements  in 
"team"  behavior/coordination  we re  exhibited  bv  th«  experimental  company 
leaders  during  the  gameboard  and  field  exercises  (p.  31):  maintained 
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dispersion  to  avoid  heavy  losses  due  to  indirect  firs,  exercised 
channels  of  communication  and  methods  of  control  over  terrain  which 
often  inhibited  eye-to-eye  contact,  modified  plan3  in  reaction  to  spot 
intelligence  reports.  During  the  training  exercises  with  the  troops, 
individual  skills  and  confidence  improved  for  both  leaders  and  troops 
and  son*  team  skills  were  developed  (tactical  movement,  and 
comand/cofitrol ;  each  soldier  learned  the  importance  of  the  chain  of 
command  and  of  the  need  to  know  details  of  the  mission;  when  leaders 
hecane  casualties  soldiers  were  able  to  regreup/reorgani ze  and  continue 
the  mission).  "As  the  EFFTRAIN  training  program  continued,  the  detailed 
refinements  in  procedures  and  automatic  responses  within  squads  and 
platoons  were  astonishing"  (p.  ??) . 

Th'»  authors  concluded  that  documentation  alone  could  not  be  used  to 
introduce  a  training  method  such  as  ECFTRATN.  No  direct  evaluation  of 
the  contribution  of  each  training  component  within  FFFTRATM  could  be 
mane,  but  the  authors  concluded  that  each  element  made  unique 
contributions  and  therefore  was  necessary,  ""he  entire  program  allowed 
individuals  to  develop  clear  ideas  of  not  only  how  to  function  but  also  to 
understand  why. 

Sohrenk,  L.".,  baniels,  R.W.,  %  A’den,  f.O.  ftudy  of  long-term  skill 

retention  (tlAVTRADEVCEN  Technical  Report  ) .  ft.  Paul,  Minn.  : 

Honeywell,  April  IdfO.  0)TTC  Ho.  AT> 

The  purpose  of  the  study  was  to  investigate  the  long-term  retention 
of  team  performance  skills  by  Navy  anti-submarine  rocket  (ASROC)  teams. 

In  the  first  phase  of  the  study,  training  and  testing  materials  were 
deveicned  and  evaluated.  Tn  the  second  nhase,  a  comparison  of  three 
refresher  training  programs  which  used  a  team  training  device  was  made. 
Problems  in  interpreting  the  results  arose  from  the  many  sources  of 
uncontrolled  variability  in  the  study  such  as  team  turbulence,  inability 
to  control  team  training  during  nontest  periods,  and  the  initial  ability 
of  teams. 

buring  the  first  phase  of  the  study,  parallel-form  t.estswere 
developed  for  evaluation  purposes.  These  tests  were  also  scaled  in 
difficulty.  Sensitivity  of  the  tests  to  retention  effects  was  examined 
by  comparing  teams  who  varied  in  the  amount  of  time  since  they  had  been 
trained  on  the  team  training  device. 

Tn  the  second  nhase,  each  group  had  team  training  on  the  training 
device  followed  by  a  posttest,  fne  group  then  had  one  day  of  refresher 
training  for  the  entire  team  eight  weeks  after  the  initial  training^and 
was  administered  the  retention  test  eight  weeks  after  the  refresher 
training.  For  the  second  group,  th°  refresher  training  was  only  given 
to  key  personnel  within  the  team.  The  third  group,  the  control, 
received  only  the  retention  test  at  the  r>nd  of  thrt  If  week  period.  Each 
group  consisted  of  approximately  six  AEROC  teams.  The  mnlor  team 
performance  measures  w»re-  mnher  or  unmons  expended,  probability  of  a 
hit,  time  to  first  shot,  time  to  hit,  anri  ratings  of  team  performance  by 
instructor  personnel. 


Differences  among  the  experimental  groups  were  not  strong.  The 
authors  attributed  this  to  the  many  uncontrolled  variables  in  the  study. 
However,  they  did  conclude  that  full  team  refresher  training  was  a  more 
effective  method  of  maintaining  posttraining  levels  of  team  skills  than 
was  the  key-person  team  refresher  training.  Observations  also  indicated 
that  procedural  skills,  particularly  those  concerned  with  launcher 
malfunctions,  sufferred  the  most  severe  degradation  and  contributed 
most  to  intra-  and  interteam  variability. 

Recommendations  made  by  the  authors  that  have  applicability  to  other 
types  of  teams  were  as  follows: 

a.  Substantial  individual  operator  training  should  be  accomplished 
prior  to  team  training. 

b.  Subteams  need  to  understand  how  their  performance  interacts 
with  other  subteams  and  influence  total  team  performance. 

c.  Team  training  should  be  given  on  a  periodic  basis  in  order  to 
insure  retention  of  team  skills. 

d.  The  entire  should  participate  in  team  training,  including  the 
appropriate  officers  who  add  leadership,  stress,  and 
motivation,  and  improve  team  cohesion. 

e.  Standardized  training  and  evaluation  materials  should  be  used 
with  team  training  devices. 

Shriver,  F.L.,  Jones,  D. R.f  Hannaman,  D.L.,  Oriffin,  O.R.,  *  Sulzen, 

R. H.  Development  of  small  combat  arms  unit  leader  tactical  training 

techniques  and  a  model  training  system  (ART  Research  Report  T,19). 

Alexandria,  Va . :  II.  S.  Army  Research  Institute  for  the  Behavioral 

and  Social  Sciences,  July  1h79. 

The  report  summarized  a  series  of  activities  conducted  over  a 
four-year  period  devoted  to  the  development,  revision,  and  evaluation  of 
small  unit  leaner  training  techniques  that  did  not  involve  full  troop 
support.  Mapboard  games  and  small  unit  leader  field  opposition 
exercises  were  developed,  and  most  of  the  report  documented  the 
development  process. 

The  authors  found  that  the  amount  of  teamwork  required  by  a  military 
unit  varied  with  Its  mission;  in  particular,  the  attack  and  defense 
mission  of  the  Infantry  squad,  "huch  more  leader  subordinate 
interaction  is  required  in  offensive  operations  than  in  defensive 
operations.  The  leader  must  receive  communications  from  his 
subordinates  upon  enemy  contact;  formulate  new  plans  based  on  new 
intelligence;  and  communicate  these  new  plans  to  the  subordinates"  (o. 
1*0.  The  authors  concluded  that  mpnoard  games  played  only  by  leaders 
did  not  provide  adequate  practice  in  the  areas  of  l»adcr/croun 
interaction  processes  and  communications.  An  appendix  listed  effective 


and  ineffective  behaviors  exhibited  in  field  exercises,  many  of  which 
reflected  the  existence  of  (or  lack  of!  team  skills  during  both  mission 
planning  and  execution. 

Siegel,  A.T.,  *  Federman,  P.J.  Communications  content  training  as  an 
ingredient  in  effective  team  performance.  Ergonomics ,  1073,  16, 
4P3-416.  (For  earlier  version  of  report,  see  Si°gel,  A. I.,  *t 
Federman,  P.J.  Increasing  ASW  helicopter  effectiveness  through 
communications  training  (technical  Report:  It  A  VTR  A  HE  VC  EM 
66-C-0O4S-1 ) .  '-/ayne.  Pa.:  Applied  Psychological  Services,  October 
1060.  OTIC  Ho.  AD  60?  4<)«) 

Two  studies  were  reported.  One  focused  on  cross-validating  previous 
research  on  the  content  of  communications  within  anti-submarine  warfare 
(ASM)  helicopter  crews.  The  other  investigated  the  effects  of 
communication  training  on  A3W  helicopter  crew  performance.  Previous 
research  on  helicopter  crews  had  shown  that  with  increased  training, 
communication  transmission  rates  and  the  number  of  complete  thoughts  or 
►  ideas  declined.  Poorer  team  performance  was  associated  with  a  lower 

ratio  of  complete  thoughts  to  transmissions,  representing  inadequate 
exchange  of  information  in  such  teams. 

The  first  study  attempted  to  cross-validate  the  content  of 
communications  within  helicopter  crews  (pilot,  copilot,  sonar  operator) 
and  between  two  crews  in  a  simulated  A55W  mission.  The  analytic 
framework  for  coding  crew  communications  combined  Bales  interaction 
process  analysis,  Osgood's  semantic  differental  technique,  and  some 
additional  concepts  developed  by  the  research  team.  In  the 
initial  study  approximately  10  communication  variables  were  obtained, 
but  the  content,  analysis  focused  on  the  14  that  related  to  crew 
performance  (i.e.,  miss  distance).  These  variables  were  factor  analyzed 
yielding  four  factors  that  were  labeled  and  described  as  follows  (p. 
6-6): 

Probabilistic  structure:  communications  in  which  extrapolarative 
and  data  extensive  communications  occurred;  reflected  communications 
containing  thought  processes  which  involved  the  weighing  of  alternatives 
and  the  searching  for  answers  to  unresolved  questions 

Evaluative  interchange:  communications  which  contained  direct 
requests  for  information  and  opinion,  as  well  as  the  responses  to  these 
requests 

Hypothesis  formulation:  communications  involving  interpretations  of 
past  performance  in  the  mission  and  the  evaluation  of  future  tactics  to 
be  fol lowed 

Leadership  control:  communications  marked  by  a  role-coordinating 
attitude  by  the  team  leader,  an  attitude  that  served  to  define  goals  and 
to  set  a  proper  atmosphere  for  effective  employment  of  the  other  factors 
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Data  obtained  in  the  cross-validation  study  indicated  a  strong 
relationship  between  frequency  of  communication  within  each  of  the 
communication  categories  and  that  obtained  in  prior  research.  Factor 
analysis  of  the  communication  data  showed  support  for  three  of  the 
previously  identified  factors:  leadership  control,  probabilistic 
structure,  and  evaluative  interchange. 

The  second  phase  of  the  study  consisted  of  an  evaluation  of  a  team 
communications  program.  Tils  program  emphasized  case  discussion  and 
role  playing  techniques,  lasting  from  13  to  1*  hours.  Crews  receiving 
the  communications  training  were  compared  to  crews  without  such 
training.  Unfortunately,  it  was  not  possible  to  randomly  assign  crews 
to  conditions,  and  the  crews  in  the  control  condition  were  the  more 
experienced  personnel.  Fach  group  consisted  of  four  teams  (that  is, 
eight  crews),  for  a  total  of  16  pilots. 

Simulator  data  indicated  that  the  trained  group  performed  better 
(nun bar  of  correct  attacks)  that  the  control  group,  without  loss  of  time 
and  navigational  accuracy.  !n  addition,  differences  were  found  in  the 
communications  content  of  the  ten  groups.  Tn  terms  of  absolute 
frequency  counts,  the  trained  group  had  1.5  times  as  many  leadership 
control  communications,  2.2  times  as  many  evaluative  interchange 
communications,  2.3  times  as  many  hypothesis  formulation  communications, 
and  3.1  times  as  many  probabilistic  structure  messages.  The  relative 
frequency  of  these  communication  categories  also  differed,  with 
probabilistic  structure  constituting  22",  of  the  communications  within 
the  trained  group  and  Ilf  within  the  control  group,  and  leadership 
control  being  41*.  in  the  trained  group  and  60f  in  the  control.  For  the 
trained  group  leadership  control  meant  encouraging  an  interchange  of 
opinion  and  information;  for  the  control  groun  it  reflected  a  tighter 
and  more  autocratic  leadership  structure.  The^ authors  hypothesized  that 
the  differences  in  communication  between  the  two  groups  nay  have 
accounted  for  the  differences  in  crew  performance. 

Thurmond,  P.  ^  Kribs,  H.D.  Conputerized  collective  training  for  teams. 

Final  report  (4RI  Technical  Report  TR-7B-A1).  Alexandria,  Va.: 

’J.F.  Army  Research  Institute  for  the  behavioral  and  Social  Sciences, 

February  lo^g.  (DTIC  No.  AD  A050  R90) 

The  purpose  of  the  study  was  to  demonstrate  and  evaluate  a  0 

brassboard  for  computerized  collective  training  for  teams,  called  COLT  . 
The  team  studied  was  the  Army  computerized  artillery  fire  control  system 
(TACFTRF). 

The  authors  reviewed  literature  applicable  to  developing  strategics 
for  computer-assisted  team  training.  Specific  issues  discussed  were: 
definition  of  team,  distinction  between  enereent  and  established  team 
task3,  serial  v3.  parallel  team  structure,  team  instructional 
strategies,  team  task  dimensions,  learner  characteristics  and  learn°r 
strategies  relevant  to  team  performance,  and  computer  assisted 
instructional  capabilities.  Three  major  team  task  dimensions  were 
identified:  knowledge  of  team  roles  (including  self-evaluation  skills 
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and  team  awareness),  team  attitudes  (confidence,  pride,  and 
aggressiveness),  and  team  communication  (probabilistic  structure, 
evaluative  Interchange,  hypothesis  formation,  and  leadership  control). 


A  detailed  job/task  analysis  was  conducted.  Each  team  member  act 
was  broken  into  three  parts:  input  (signal/stimulus  that  elicits 
behavior),  processes  or  response,  and  output  (signal/stimulus  resulting 
from  the  process).  The  linkage  between  acts  was  indicated,  yielding 
team-task  flow  diagrams.  Each  task/subtask  was  also  classified  as 
serial  and/or  parallel,  and  by  the  team  dimensions  required.  Fire 
mission  training  scenarios  were  then  developed  which  were  sequenced  by 
complexity  and  teamwork  required:  individual  training,  beginning  team 
training,  integrated  team  training,  and  emergent  team  training. 

The  above  procedures  were  based  upon  a  team  instructional  system 
design  (TSD)  model.  The  T5>T)  model  had  the  following  deficiencies: 
inadequate  methodology  for  preparing,  analyzing,  and  categorizing  team 
learning  objectives;  inadequate  evaluation  design  to  address  team  member 
interactions  as  well  as  individual  and  team  achievement;  and  no 
incorporation  of  relevant  findings  from  small  group  behavior  research 
into  the  conceptual  framework  for  instructional  strategies.  Information 
from  a  comparison  of  instructional  strategies  was  linited  due  to  the 
small  sample  size.  Recommendations  were  made  regarding  improvement  of 
fAT  software  for  team  instruction. 

HESRL  Army  behavior  and  fystoms  Research  Laboratory)  Studies  on 

Image  Interpretation. 

A  series  of  studies  conducted  by  hESRL  investigated  using  team 
training  to  enhance  individual  performance.  Tn  particular,  these 
studies  developed  and  tested  the  team  consensus  feedback  method  a3  a 
technique  for  maintaining  and  enhancing  the  proficiency  of  individual 
image  interpreters  (individuals  who  must  extract  information  from 
surveillance  displays).  The  essential  feature  of  the  training  procedure 
wa3  that  interpreters  practiced  in  teams,  arriving  at  decisions  with 
regard  to  target  detection  and  identification  by  a  consensus  of  team 
members . 

On  actual  missions,  image  interpreters  work  alone  and  are  often 
unaware  when  they  are  doing  a  poor  job.  Tf  they  do  receive  feedback,  it 
is  often  too  late  to  be  effective.  Tn  team  training,  however, 
interpreters  were  forced  continually  to  examine  thenselves,  since  their 
teammates  found  targets  and  made  identifications  that  disagreed  with 
their  own.  This  awareness  of  disagreement  forced  the  teem  members  to 
take  a  hard  look  at  the  target  and  also  allowed  less  proficient 
interpreters  t,o  become  aware  of  some  of  their  own  deficiencies  and  to 
le.arn  from  the  more  proficient  interpreters. 

The  research  approach  used  in  these  studies  differs  from  the  usual 
study  of  the  transfer  of  individual  skills  to  the  team  situation, 
factors  varied  in  the  program  included  delay  of  feedback,  the  manner  in 
which  the  feedback  was  presented,  type  of  feedback,  size  of  team. 
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composition  of  teams  in  terms  of  initial  proficiency  of  team  members, 
and  the  effect  of  initial  proficiency  on  subsequent  learning.  Results 
showed  that  team  consensus  feedback  was  an  effective  method  in  enhancing 
individual  skills.  The  following  studies  are  some  that  have  been 
conducted  under  the  BESRL  image  interpretation  program  (listed  in 
chronological  order). 

polin,  S.E..  Sadncea,  R. ,  A  Martinek,  H.  Team  procedures  in  image 
interpretation  (Technical  Research  Note  16*0.  Washington,  U.C.: 

U.S.  Army  Personnel  Research  Office,  December  1965.  (DTTC  No.  AD 
4^0  5?7). 

Iks  ten,  O.V.,  Cockrell,  J.T. ,  A  Cadacca,  R.  The  use  of  teams  in  image 
interpretation:  Information  exchange,  confidence,  and  resolving 

disagreements  (Technical  Research  Report  1151).  Washington,  D.C.: 
U.S.  Army  Personnel  Research  Officer,  October  1966.  (DTIC  No.  AD 
717). 

Cockrell,  J.T.  Maintaining  image  interpreter  proficiency  through  team 
consensus  feedback  (BESRL  Technical  Research  Note  195).  Washington , 
D.  C.  :  U.S.  Army  Behavioral  Science  Research  Laboratory,  April  1 oftp. 
(DTTC  Vo,  AD  877  581). 

Doten,  O.W.,  A  Sadacca,  R.  Team  interpretation  procedures:  Selection 
of  teammates  and  role  assignment  (BESRL  Technical  Research  Note 
2d ).  Arlington,  Va.:  U.S.  Army  Behavioral  Science  Research 
Laboratory,  January  1969.  (DTTC  Ho.  AD  6RS  1A0). 

Cockrell,  J.T.  Maintaining  target  detection  proficiency  through  team 
consensus  feedback  (BESRL  Technical  Research  Note  219).  Arlington, 
Va.:  U.S.  Army  Behavioral  Science  Research  Laboratory,  December 
in6q.  (DTTC  Mo.  AD  707  776). 

Cockrell,  J.T. ,  A  Sadacca,  R.  Training  individual  image  interpreters 
using  team  consensus  feedback  (BESRL  Technical  Research  Report 
1171).  Arlington,  Va.:  U.S.  Army  Behavioral  and  Systems  Research 
Laboratory,  June  1971.  (DTTC  No.  AD  71*7  827). 

The  State  University  Combat  Information  Center  Studies. 

A  series  of  seven  studies  was  conducted  by  Briggs  and  his  colleagues 
on  radar  control  aircraft  intercept  problems  similar  to  the  tasks 
encountered  by  Combat  Information  Center  (CTC)  teams  on  Navy  ships.  One 
major  goal  of  these  studies  was  to  examine  the  relative  importance  of 
team  versus  individual  training  as  the  required  degree  of  interaction 
among  team  members  increased. 


The  teams  within  each  study  were  composed  of  two  radar  controllers 
and  one  supervisor.  Tp«  mission  of  the  team  was  to  intercept 
approaching  enemy  aircraft  with  friendly  aircraft.  The  major  criterion 
variable  was  the  amount  of  fuel  consumed  per  hit  (primarily  a  measure  of 
individual  .skill  as  indicated  in  the  Briggs  and  Johnston  report),  four 


training  sessions  and  four  transfer  sessions  were  given,  with  each 
session  lasting  about  50  ninutes.  Teams  were  composed  of  college 
students . 


The  following  report  is  the  first  report  in  the  thr “e-report  series. 

See  also  the  Briggs  and  Johnston  (105'7>  reference  in  Section  A. 

Briggs,  G. E. ,  A  Naylor,  J.C.  Experiments  on  team  training  in  a  CTC-type 
task  environment.  (Technical  Report,  NAVTPADEVCEM  1127-1). 

Columbus,  Ohio:  Ohio  State  University,  Laboratory  of  Aviation 
Psychology,  June  196*1.  (DTTC  No.  AD  60S  109) 

Experiment  T  examined  three  independent  variables  in  a  factorial 
design:  task  organization  (radar  controllers  worked  independently  of 
each  other  or  interacted  with  each  other  to  trade-off  targets),  task 
complexity  (two  dimensional  task  where  aircraft  speed  and  heading  were 
controlled  versus  a  three  dimensional  task  where  aircraft  altitude  was 
also  controlled),  and  the  relative  -'mount  of  training  received  by  replacement 
controllers  (categorized  as  high  and  low).  Tn  the  independent  task 
organization  condition,  a  panel  was  placed  in  the  middle  of  the  target 
area  to  separate  the  two  radar  controllers  which  made  it  impossible  for 
the  controllers  to  see  or  communicate  with  each  other.  Target 
trade-offs  were  handled  automatically  by  the  supervisor.  Tn  the 
interactive  situation,  the  panel  was  removed  and  each  radar  controller 
could  make  a  decision  when  and  if  to  trade-off  a  target.  The  three 
dimensional  task  was  more  difficult  than  the  two  dimensional  task, 
performance  improved  with  time,  and  on  the  last  transfer  session  the 
independent  task  organization  condition  was  better  than  the  interaction 
condition. 

A  separate  report  of  Experiment  T  can  be  found  in: 

Naylor,  J.C.,  A  Briggs,  G.E.  Team-training  effectiveness  under  various 
conditions.  Journal  of  Applied  Psychology,  1965,  J*9,  ??3-?79. 

Experiment  TT  also  examined  three  independent  variables  within  a 
factorial  design:  interactive  versus  independent  training  task 
organizations,  interactive  versus  independent  transfer  task 
organizations,  and  high  versus  low  degrees  of  training  task  fidelity 
(the  amount  of  verbal  interaction  required  between  the  radar  controllers 
was  varied).  Within  the  four  combinations  of  training  and  transfer  task 
organization  the  interactive-interactive  sequence  produced  the  lowest 
level  of  p°rformance  during  the  transfer  session;  the  other  three 
training-transfer  combinations  produced  similar  levels  of  performance. 
Fidelity  of  training  interacted  with  transfer  task  organization;  within 
low  fidelity  the  independent  task  organization  yielded  better 
performance  than  the  interactive  organization  while  th°  reverse  was  the 
case  within  the  high  fidelity  condition. 


A  separate  report  of  Experiment  IT  can  be  found  in: 

Briggs,  Ci.E. ,  *,  'laylor,  J.C.  Team  versus  individual  training,  training 
task  fidelity,  and  task  organization  effects  on  transfer  performance 
by  three-man  teams.  Journal  Applied  Psychology,  106*5,  *10, 

T<VT_-}02. 

Experiment  777  examined  two  training  conditions  that  differed  in  the 
relative  amount,  of  interactive  and  idnependent  training  and  also 
compared  independent  and  interactive  transfer  task  settings.  No 
significant  di fferences occurred. 

The  authors  concluded  from  these  three  studies  that  individual 
rather  than  team  training  is  a  preferred  procedure  especially  for 
operational  tasks  organized  for  interaction  among  operators  on  team 
members.  However,  interactive  training  was  facilitating  when  it 
occurred  under  high  as  opposed  to  low  fidelity  conditions.  (Note.  -  The 
task  used  in  these  studies  was  not  a  "team"  task  in  that  it  could  be  performed 
by  operators  acting  independently  of  each  other.) 

Briggs,  A  Johnston,  W.A.  Team  training  research  (Technical  Peport 

NAVTEABEVCEN  1727-?).  Columbus,  Ohio:  Hunan  Performance  Center, 

Ohio  State  University,  November  1066.  (DTTC  Mo.  AD  U77  961) 

In  this  report  by  Briggs  and  Johnston  on  Combat  Information  Center 
(CTC)  teams,  the  transfer  task  required  more  interaction  and 
coordination  among  the  radar  controllers  than  that  required  in  the 
Briggs  and  Naylor  report.  In  these  studies  each  controller  had  to 
coordinate  the  attack  of  his  two  aircraft  interceptors  with  that  of  the 
two  interceptors  controlled  by  the  other  controller.  Fuel  consumed  per 
hit  was  viewed  as  a  measure  of  individual  skill.  Another  measure, 
degree  or  coordination,  was  developed  to  measure  team  skill  and 
reflected  the  distance  of  an  interceptor  from  his  target  when  the  other 
radar  controller  made  a  hit  with  his  interceptor. 

Experiment  TV  examined  two  independent  variables  in  a  factorial 
design:  the  stimulus  fidelity  of  the  training  task  to  the  transfer  task 
and  the  response  fidelity  of  the  training  task.  No  significant 
differences  occurred  on  the  fuel  per  hit  measure,  but  coordination  was 
higher  upon  transfer  for  those  teams  trained  under  high  fidelity 
conditions,  particularly,  high  stinulus  fidelity. 

A  separate  report  of  Experiment  TV  can  be  found  in: 

Briggs,  I.E.,  A  Johnston,  W.A.  Stimulus  arid  response  fidelity  in  team 
training.  Journal  of  Applied  Psychology,  1^66,  HO,  11H-117.  (c) 

Experiment  V  compared  five  training  settings  that  varied  both  the 
amount  of  team  member  coordination  and  communication  required.  The 
transfer  task  reouir ed  both  team  coordination  and  communication,  hne 
important  variation  was  a  condition  that  required  a  controller  to 
coordinate  his  two  interceptor  aircraft  with  each  other,  hut  did  not 


require  him  to  coordinate  his  aircraft  with  those  of  the  other 
controller. 

On  the  transfer  task,  no  differences  occurred  on  the  individual 
skill  measure  of  fuel  consined  per  hit.  On  the  other  hand,  those  teams 
where  the  controllers  were  trained  to  coordinate  their  two  interceptor 
aircraft,  either  with  each  other  or  with  the  aircraft  of  another 
controller,  scored  higher  on  the  coordination  measure.  The  researchers 
concluded  that  another  way  of  interpreting  the  results  was  that  the 
coordination  groups  received  high  fidelity  training,  whereas  the 
noncoordination  groups  received  low  fidelity  training. 

A  separate  report  of  Experiment  V,  including  additional  analyses  of 
the  content  of  verbal  comunication  between  the  radar  controllers,  can  be 
found  in: 

Johnston,  W.A.  Transfer  of  team  skills  as  a  function  of  type  of 

training.  Journal  of  Applied  Psychology,  1966,  50,  102-105. 

The  final  conclusions  regarding  the  relative  importance  of  team  and 
individual  training  derived  from  the  series  of  studies  were  as  follows. 
If  no  or  little  interaction  is  required  to  perform  the  operational  ta3k, 
then  individual  training  is  best.  Tf  a  substantial  amount  of 
interaction  is  required  (similar  to  that  in  Experiments  IV  and  V),  then 
individual  and  team  training  procedures  will  be  equally  effective.  Tf 
an  even  higher  level  of  interaction  i3  required,  then  team  training  will 
probably  he  best.  Before  determining  the  amount  of  individual  and  team 
training  to  be  provided  for  a  specific  task,  a  careful  analysis  must  be 
made  of  the  kind  and  degree  of  interaction  required  of  the  team  members. 
Such  an  analysis  will  require  an  objective,  quantitative  scale  of 
intermember  interaction.  More  complex  experimental  designs  will  be 
required  in  the  future  and  the  emphasis  »mon  observation  will  become 
more  complex. 

Briggs,  O.E.,  A  Johnston,  W.A.  Laboratory  research  on  team  training 

(NAVTRADEVCEN  1527-5).  Colimbus,  Ohio:  Ohio  State  University,  May 

1d66.  (b)  (DTTC  No.  AD  456  6?6) 

The  third  report  in  the  series  focused  on  the  effect  on  team 
behavior  when  evaluation  criteria  ar°  changed  and  on  whether  team 
communication  facilitates  performance  when  alternate  means  of  obtaining 
task-relevant  information  are  not  available.  team  task  was 

basically  the  same  as  that  used  in  Experiments  TV  and  V  described  in  the 
preceding  report. 

Tn  Experiment  VT  a  transfer  of  training  oaraaigm  was  used.  During 
training,  each  radar  controller  of  the  CTC  team  had  to  coordinate  his 
own  two  interceptors,  while  during  transfer  aach  controller  had  to 
coordinate  with  the  other  controller. 

Tn  this  experiment  two  criteria  were  examined:  time  to  make  an 
interception  and  amount  of  separation  between  a  nonintercepted  target 


and  its  assigned  interceptor.  It  was  assined  that  these  two  criteria 
were  incompatible  in  that  it  would  be  very  difficult  to  maximize 
performance  on  both  simultaneously.  The  experimental  design  compared 
eight  treatments  that  varied  on  the  criterion  stressed  during  the 
training  and  transfer  periods.  Four  treatments  examined  a 
3imple-to-simple  situation  where  only  one  criterion  was  stressed  during 
both  training  and  transfer  periods  (however,  the  specific  criterion 
could  differ  at  these  two  time  periods).  Four  simple-to-eomplex 
situations  were  examined  v/here  a  single  criterion  was  stressed  during 
training  and  two  criteria  (time  and  separation)  were  stressed  during 
transfer.  Throughout  training  and  transfer  sessions  the  teams  received 
performance  feedback.  Results  showed  the  teams  adjusted  easily  when 
transferring  from  one  simple  criterion  condition  to  another,  but  when 
changing  from  the  simple  to  complex,  incompatible  criteria  condition  the 
effects  of  earlier  training  on  a  simple  criterion  persisted. 

In  Fxperiment  VTT  various  combinations  of  visual  and  verbal 
communication  channels  were  allowed  between  the  two  radar  controllers 
during  training  and  transfer.  Tn  this  study  the  work  load  was  half  that 
of  Fxperiment  VT,  each  controller  had  to  coordinate  hi3  behavior  with 
the  other  controller  during  training  and  transfer,  and  only  the 
separation  criterion  was  stressed. 

Results  showed  that  the  verbal  only  channel  condition  was  inferior 
to  conditions  allowing  both  verbal  ana  visual  communication  and  to 
conditions  allowing  only  visual  communication  between  controllers. 
Comparison  of  the  later  two  conditions  showed  that  adding  the  verbal  to 
the  visual  channel  did  not  improve  performance  beyond  that  achieved  with 
visual  communications  only.  Content  analysis  of  verbal  communication 
indicated  that  tactical  communication  messages  facilitated  performance, 
but  that  controllers  used  these  at  a  low  rate;-. Even  teams  that  had  to 
rely  solely  on  verbal  communication  throughout  training. and  transfer 
conditions  did  not  increase  their  use  of  this  type  of  communication. 

The  authors  suggested  that  training  in  efficient  verbal  coding  might 
improve  task  performance. 

Final  recommendations  from  the  two  experiments  were  that  "if  complex 
criteria  are  found  in  the  evaluation  of  performance  in  the  operational 
context,  then  training  should  utilize  the  same  complex  criteria  to 
facilitate  team  performance  which  will  be  judged  acceptable  in  the 
operational  systems"  (p.  27),  and  that  "if  other  system  information 
channels  contain  sufficient  information  for  succesful  team  performance, 
the  presence  of  a  channel  for  verbal  interaction  between  t»am  members 
not  only  may  add  nothing  to  team  performance  but  even  may  result  in  less 
proficient  Derfornance.  Tt  is  recommended,  therefore,  that  ih,5r',is  a 
verhal  information  channel  nay  be  used  as  a  backup  to  more  efficiently 
coded  information  channels,  such  a  verbal  channel  should  be  restricted 
under  normal  conditions  to  the  transmission  of  only  essential  and  simple 
information"  (p. 
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I!.?.  Army  Research  Institute  (ART)  for  the  Behavioral  and  Social 
Sciences  Studies  on  Training  Military  Mnits  using  REALTRATN. 

The  Army  Research  Institute  conducted  a  series  of  studies  on  the 
effectiveness  of  REALTRATN,  a  set  of  procedures  and  equipment  designed 
to  make  small  unit  (i.e.,  generally  at  the  company  level  and  below) 
tactical  field  exercises  more  like  real  combat.  IXiring  a  two-sided 
engagement,  real-time  casualty  assessment  methods  are  employed  for  both 
direct  and  indirect  fire  weapons,  including  hand  grenades  and  claymore 
mines.  For  example,  with  rifle  squads,  squad  members  have  numbers 
placed  on  their  helmets.  Casualties  occur  when  an  opposing  player  can 
identify  this  number  through  a  fi  power  telescope  on  the  player's  M15 
rifle,  as  verified  by  a  controller.  Casualty  information  (time,  killer 
and  victim  player  numbers,  etc.)  are  then  relayed  by  radio  to  a  control 
station.  Training  procedures  for  mechanized  forces  have  also  been 
developed.  After-action  reviews  that  focus  on  major  incidents  during 
the  mission,  and  on  both  individual  and  unit  performance  are  an  integral 
part  of  the  training  program. 

The  first  study  described  early  work  on  REALTRATN.  The  next  five 
studies  examined  the  effectiveness  of  REALTRATN  with  rifle  squads  and 
with  armor/anti-armor  teams.  These  studies  also  examined  the  tactical 
performance  of  these  teams  and  demonstrated  the  role  of  "teamwork”  in 
determining  mission  success.  The  last  three  studies  examined  the  effect 
of  REALTRATN  on  team  motivation. 

Root,  R.T. ,  Epstein,  K.T.,  Fteinheiser,  F.H.,  Hayes,  J.F.,  Wood,  F.E., 
Fulzen,  R.H.,  Burgess,  O.O.,  Mirabella,  A.,  Erwin,  D.E.,  A  Johnson, 
E.  Initial  validation  of  REALTRATN  with  Army  combat  units  ir.  Europe 
( ART  Research  Report  IIM).  Arlington,  Va.:  II. S.  Army  Research 
Institute  for  the  Behavioral  and  Social  Faiences,  October 
(DTTC  No.  AD  AORA  MO). 

The  purpose  of  the  study  wa3  to  examine  the  effectiveness  of 
REALTRATN,  determine  ways  of  improving  REALTRATN,  and  improve  methods 
of  assessing  unit  tactical  performance.  Two  types  of  exercises  were 
used:  meeting  engagements  and  attack/delay  situations  with  the  force 
ratio  being  1  to  1  in  all  exercises.  A  tank  platoon,  two  infantry 
squads  and  a  TOW  section  were  on  each  side.  Some  of  the  units  conducted 
REALTRAIN  exercises  for  three  weeks;  the  other  units  rotated  every  week. 

Training  with  REALTRAIN  increased  the  effectiveness  of  the  units: 
REALTRATN  units  won  UR*  of  the  engagements,  other  units  won  IFF,  the 
remaining  engagements  were  ties;  REALTRAIN  units  suffered  fewer 
vehicular  and  personnel  casualties:  and  REALTRATN  participants  and 
controllers  liked  the  system,  citing  its  realism,  the  learning 
opportunities  in  combined  arms  operations,  cross-training,  development 
of  battlefield  confidence  and  teamwork  in  tactical  maneuvers. 

Suggestions  for  improving  RRALfRAT'l  ex^rcis^s  were  given. 


Banks,  J.H, ,  Hardy,  G.D. ,  Scott,  T.D. ,  Eres3,  G.  A  Word,  L.E.  REALTRATN 
validation  for  rifle  squads:  Mission  accomplishment  (ART  Research 
Report  tie?).  Alexandria,  Va.:  N.S.  Army  Research  Institute  for 
the  Behavioral  and  Social  Sciences,  October  1977.  (DTIC  No.  AD  A0*n 
S15) . 

Tn  this  study  conventional  rifle  squad  training  was  compared  with 
training  using  REALTRATN  proceoures.  Rifle  squad3  were  given  a  tactical 
pre-training  test,  three  days  of  training  using  either  REALTRATN  or 
conventional  methods,  a  post-training  test,  and  finally  a  series  of 
tactical  exercises  in  which  REALTRATN  and  conventional  squads  opposed 
each  other.  There  were  nine  nine-man  squads  within  each  training 
condition.  Tndirect  fire  was  not  employed. 

Results  on  both  hasty  defense  and  movement  to  contact  missions 
indicated  that  the  REALTRATN  procedure  was  more  effective  than 
conventional  training  in  terms  of  mission  accomplishment,  number  of 
casualties  inflicted.  Tn  addition,  conventionally  trained  squads  showed 
little  or  no  improvement  from  pre-  to  posttest. 

,feliza,  L.L.,  Scott ,  T.D.  t  A  Epstein,  SC.L.  REALTRATN  validation  of 
rifle  squads  TT:  Tactical  performance  (ART  Research  Report  129"?). 
Alexandria,  Va.:  U.S  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences,  March  1979. 

The  data  for  this  report  were  obtained  from  the  Banks  et  al.  3tudy 
(1977).  However,  this  report  focused  on  the  tactics  used  by  the  squads 
during  both  the  REALTRATN  and  conventional  exercises,  and  the 
relationship  between  those  tactics  and  squad  success. 

REALTRATN  squads  performed  better  than  conventionally  trained  squads 
in  Yhe  nov^m-nt  to  contact  mission  in  several  ways:  used  cover  and 
concealment  more  effectively,  were  more  likely  to  use  overwatch,  were 
more  likely  to  use  suppressive  fire,  were  more  likely  to  use  the  MbO 
machine  gun  to  cover  their  maneuvering  element,  used  hand  grenades  more 
effectively,  were  more  likely  to  attack  the  more  vulnerable  approach  to 
the  enemy’s  observation  post,  were  more  likely  to  be  actively  controlled 
by  a  leader,  and  were  more  likely  to  perform  as  an  integrated  unit  (p. 
At.  Borne  of  these  differences  between  the  two  groups  could  be 
attributed  to  differences  in  teanwork.  For  example,  the  authors  stated 
that  two  cf  the  conventionally  trained  squads  failed  to  use  the  MfO 
because  the  machine  gunner  was  an  early  casualty  and  the  assistant 
gunner  was  unable  to  assume  his  role,  while  in  a  third  squad  the 
assistant  had  all  the  ammunition  but  became  separated  from  the  machine 
gunner.  REALTRATN  squads  had  leaders  who  were  in  relatively  constant 
communication  with  the  squad,  took  an  active  role  in  directing  its 
activities,  had  designated  another  squad  member  to  assume  command  if  h» 
were  declared  a  casualty,  and  squad  members  were  responsive  to  the 
leader’s  commanders.  Lead  fire  teams  within  the  REALTRMH  squirts  worked 
as  Integrated  units  in  that  if  some  members  moved  forward  other  team 
members  would  support  them  by  fire  or  conceal  their  advance  with  smoke 
grenades,  and  Internal  communication  was  maintained.  The  correlation 
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between  squad  scores  on  these  tactical  behaviors  (called  process 
measures  by  the  authors)  and  squad  success  (i.e.,  ratio  of  enemy  to 
friendly  casualties)  was  .60. 

Tactical  differences  were  also  found  in  the  hasty  defense  mission. 
REALTRATN  squads,  as  compared  to  conventionally  trained  squads,  were 
more  likely  to  use  an  observation  post,  to  deploy  to  cover  their  more 
vulnerable  flank,  to  place  claymore  mines  to  cover  the  most  likely  route 
of  enemy  advance,  to  make  early  detections  of  the  enemy,  and  to  open 
fire  before  the  enemy  did  so  (p.  5).  Squad  scores  on  these  process 
measures  correlated  .6?  with  mission  outcome  (i.e.,  ratio  of  enemy  to 
friendly  casualties). 

Scott,  T.D. ,  Meliza,  L.L.,  Hardy,  (l.T*. ,  Hanks,  J.H. ,  A  Word,  L.E. 

REALTRATN  validation  for  armor/anti-armor  teams  (ART  Research  Report 
1204).  Alexandria,  Va.:  U.S.  Army  Research  Institute  for  the 
Behavioral  and  .Social  .Sciences,  March  1970. 

REALTRATN  engagement  simulation  procedures  for  armor/anti-armor 
teams  were  compared  to  conventional  field  training  procedures.  The 
tested  units  involved  eight  tank  platoons  with  attached  TOW  antitank 
weapon  and  forward  observer  sections.  The  training-testing  sequence  was 
as  follows:  ARTEP  (Army  Training  and  Evaluation  Program)  based 
pretraining  test  to  establish  entry-level  proficiency,  five  days  of 
training  with  either  REALTRATN  or  conventional  training,  posttraining 
test  conducted  to  determine  performance  changes  resulting  from  training, 
and  finally  a  two-sided  free-play  exercise  in  which  REALTRATN  and 
conventionally  trained  units  opposed  each  other.  In  the  po3ttraining 
test,  the  experimental  units  participated  in  both  defense  and  attack 
scenarios  against  an  opposing  force  that  had  been  given  two  weeks  of 
tactical  and  scenario-specific  training. 

Results  of  the  posttraining  test  indicated  that  REALTRATN  units 
performed  better  than  conventionally  trained  units  in  that  they 
accomplished  more  missions,  sustained  fewer  casualties  particularly  in 
early  phases  of  the  attack,  inflicted  more  casualties,  and  were  detected 
less  often  by  the  opening  force.  In  the  shoot-off  exercises  between 
REALTRATN  and  the  conventionally  trained  units,  the  REALTRATN  units  won 
in  six  out  of  3even  meeting  engagements,  sustained  fewer  casualties,  and 
inflicted  more  casualties. 

Scott,  T.D.,  Meliza,  L.L.  ,  Hardy,  0.0,  A  Banks,  J.H.  Armor /anti -armor 
team  tactical  performance  (ART  Research  Report  121R).  Alexandria, 
Va.:  H.S.  Army  Research  Tnstitute  for  the  Behavioral  and  70cial 
Sciences,  July  1070. 

This  report  described  the  tactical  performance  of  successful  and 
unsuccessful  nrnor/anti-arnor  units  during  the  attack  mission  of  the 
REALTRATN  validation  study  describee  above  in  the  Scott  et  al.  (1970) 
report.  During  the  early  phase  of  the  attack  mission,  i.e.,  before  the 
withdrawal  of  the  opposing  force’s  (OPFOR1  observation  post  (a  TOW 
section),  the  successful  units  were  more  effective  in  planning  the 
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attack,  initial  deployment  of  their  vehicles,  use  of  cover  and 
concealment,  surveillance,  and  use  of  firepower. 

Many  of  the  positive  actions  taken  by  the  successful  units  reflected 
varying  degrees  and  types  of  teamwork.  For  example,  early  planning  was 
lacking  in  the  unsuccessful  units,  in  that  in  Ml*,  of  these  units  the 
tank  and  Td4  crews  were  not  briefed  on  the  contents  of  the  platoon 
leader’s  orders,  compared  to  Vfg  of  the  successful  units.  Since  many  of 
the  unsuccessful  units  lost  their  leaders  early,  their  crews  had 
inadequate  information  on  how  to  proceed.  Successful  units  planned  to 
provide  protection  for  their  maneuvering  elements  as  they  crossed  the 
line  of  departure  and  to  provide  continuing  overwatch  for  maneuvering 
tanks  to  a  greater  extent  than  unsuccessful  units.  Unsuccessful  unit 
vehicles  were  more  likely  to  be  observed  by  more  than  one  OPFQR  crew 
than  successful  unit  vehicles,  suggesting  that  unsuccessful  units  may 
not  have  heen  maintaining  adequate  dispersion  among  their  vehicles. 
Successful  units  were  more  likely  to  dismount  crews  in  order  to  employ 
crew  members  forward  in  observation  posts,  thereby  minimizing  vehicle 
detection  by  the  OPFOB  observation  cost.  Successful  units  also  planned 
for  and  made  better  use  of  their  TOWs,  dismounting  one  ana  leaving  one 
mounted,  providing  both  mobility  and  TW  survivability.  Indirect  fire 
was  employed  by  the  successful  units  before  the  OPFOR  TOW  withdrawal  in 
order  to  suppress  the  dp^OR  or  to  conceal  their  own  movements  by  smoke 
screens.  The  correlation  between  the  number  of  appropriate  tactical 
behaviors  exhibited  by  the  units  and  mission  success/failure  was  .7m. 

Scott,  T.D.  Tactical  training  for  ground  combat  forces,  Armed  Forces 
and  Society.  IdflO,  fi(?),  ?1«5-J>?1. 

Mission  accomplishment  and  casualty  exchange  ratios  were  compared 
for  tnfantry  squads  and  arnor/anti-armor  units  trained  with  RFALTRATU 
arvd  conventional  techniques.  Both  training  groups  performed  poorly  on 
protest  measures.  Tactical  superiority  of  REALTRAIN  units  after 
training  was  shown  on  both  types  of  measures.  Conventionally  trained 
units  performed  particularly  poorly  in  the  early  force  engagements.  The 
problem  with  REALTRAIN  is  not  its  training  effectiveness,  but  its 
implementation  (personnel  support  and  equipment)  within  Army  units. 

Fulzen,  P.P.,  A  fileda,  P.R.  F.ffects  of  combat  simulation  on  the 

work-related  moti vatlon/satlsfactlon  of  participants  (ARI  Technical 
Paper  I'll).  Alexandria,  Va.:  U.S.  Army  Research  Institute  for  the 
Behavioral  and  Foeial  Sciences,  March,  1979. 

The  data  for  this  report  were  also  based  on  the  Banks  et  al .  (1977) 
study.  Bquad  members  in  both  the  FFALTFATM  and  conventionally  trained 
conditions  were  given  pre-  and  post-measures  of  -job-related  motivation 
and  satisfaction.  °n  four  or  the  six  motivation  dimensions  (attitude 
toward  the  exercises,  military  work  role,  unit  cohesiveness,  and  leader 
improvement),  RFALTBATU  squads  scored  higher  after  the  training  than 
before.  Conventional  training,  however,  did  not  positively  influence 
any  of  the  work-relat»d  dimensions,  end  had  a  depressing  effect  on  one 
dimension  (l°adQr  improvement). 


Bleda,  P.R.,  A  Hayes,  J.  Inpact  of  REALTRATN  and  conventional  combined 
arms  exercise  on  participant  morale  (ART  Technical  Paper  10R), 
Alexandria,  Va.:  U.S.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences,  August  1d?P. 

Armor  and  Infantry  personnel  wore  exposed  to  one-week  of  REALTRATN 
or  of  conventional  ARTEP  (Army  Training  and  Evaluation  Program) 
exercises.  A  series  of  attitud^/morale  questions  were  administered  to 
half  the  personnel  before  the  training  exercises;  the  remaining 
personnel  were  given  the  attitude  questions  after  training.  The 
questions  were  designed  to  measure  motivation  before  (or  satisfaction 
after)  training  as  well  ns  general  .job  satisfaction  and  unit 
cohesiveness.  Units  with  REALTRATN  exercises  indicated  improved  levels 
of  satisfaction  after  training,  while  those  undergoing  conventional 
ARTEP  exercises  indicated  similar  or  lower  levels  of  satisfaction.  One 
of  the  factors  that  may  have  affected  the  results  was  that  the  REALTRATN 
exercises  were  conducted  at  the  platoon  level  while  the  conventional 
exercises  were  apparently  conducted  at  either  the  company  or  the 
battalion  level.  The  authors  mentioned  that  higher-echelon  exercises 
provide  less  opportunity  for  line  troops  to  train  than  do  lower-level 
platoon  exercises. 

Fleda,  P.R.,  A  Sulzen.  R.H.  The  effects  of  simulated  Tnfantry  combat 
training  on  motivation  and  satisfaction.  Armed  Forces  and  Society, 
iqpn,  $(?_),  2n?-2in. 

A  comparison  was  made  of  Job-related  satisfaction  and  motivation  in 
Infantry  squads  that  had  been  trained  with  REALTRATN  techniques  to  those 
squads  trained  hy  conventional  techniques.  REALTRATN  forces  improved 
significantly  on  four  of  six  motivation/satisfaction  dimensions  while 
conventionally  trained  forces  decreased  in  one  dimension.  Changes  in 
REALTRATN  units  were  strongest  on  those  dimensions  directly  related  to 
training  itself  -  value  of  training  exercises  for  individual  soldiers 
and  leaders. 

U.S.  Army  Research  Institute  of  Environmental  Medicine  (USARIEM)  Studies 
on  Sustained  Operations  within  Field  Artillery  Fire  Direction  Centers. 

Stokes,  J.W.,  A  Panderet,  L.E.  A  war  for  science,  ^ield  Artillery 
Journal ,  107R,  Jan-Feb,  R7-AU. 

Banderet,  L. E. ,  A  Stokes,  J.W.  Interaction  process  analysis  of  FPC 
teams  In  simulated  sustained  combat.  (Paper  presented  at  a  NATO 
symposium  on  motivation  and  morale  m  Brussels,  Belgium).  Natick, 
Mass.:  U.S.  Army  Research  Institute  of  Fnvironmental  Medicine, 

September  1QR0.  (a) 

Banneret,  L.F.,  A  Stokes,  J.W.  Simulated,  sustained-conhat  operations 
in  the  Field  Artillery  Fire  Direction  Center  (FPC):  A  model  for 
evaluating  biomedical  indices.  Proceedings  of  the  Army  Science 
Conf ercnce ,  10R0,  _1,  1f)7-1R1.  (b) 

CO 


Randeret,  L.E.,  Stokes,  J.W.,  Franceseoni,  R.,  Kowal,  D.M.,  A  Maitoh,  P. 
Artillery  teans  in  simulated  sustained  combat:  Performance  and 
other  measures.  In  L.C.  Johnson,  D.T.  Tepas,  W.P.  Colquhoun,  t  M.J. 
Colligan  (Eds.)^  Variations  in  work-sleep  schedules:  Effects  on 
health  and  performance .  Advances  in  Sleep  research,  Vol .  7.  New 
York:  Spectrum  Publications,  in  press. 

The  four  papers  listed  above  describe  various  aspects  of  a  major 
study  on  simulated,  sustained  combat  operations  in  the  Field  Artillery 
Fire  Direction  Center  (FDC).  The  study  design  consisted  of  two 
treatments  with  two  FDCs  per  treatment.  In  treatment  1,  the  FDCs  had  a 
single  Pfi  hour  operational  challenge;  in  treatment  the  FDCs  had  two 
?S  hour  challenges  separated  by  a  hour  r°st  interval.  Roth 
treatments  had  identical,  pre-challenge  familiarization  and  training 
trials.  Fach  team  was  composed  of  five  individuals  who  volunteered  for 
the  study.  Fach  FDC  was  exposed  to  a  combat  scenario  that  required  the 
FDC  to  fire  suppression,  immediate  suppression,  and  targets  of 
opportunity  missions,  many  simultaneously.  Other  missions  such  as 
smoke,  high-angle,  time-on-target,  TOM  (improved  conventional 
munitions!,  and  illumination  were  requested.  Each  day  the  FDC  had  to 
move  ^our  times,  receive  eight  OFT  (praDhical  firing  table)  updates  from 
battalion,  compute  data  for  MOO  pre-planned  targets,  and  execute  100 
priority  target  changes. 

A  detailed  description  of  th°  results  is  not  presented  here. 

However,  teams/treatments  were  compared  over  time  on  such  variables  as 
number  of  hours  the  team  continued  with  the  simulation,  accuracy  of 
output,  timeliness  of  output,  preplanning  and  prioritizing  latencies, 
unprocessed  preplanned  target  demands,  content  of  verbal  interaction 
during  lull  periods,  performance  by  individual^members  on  position 
tasks,  and  physiological  measures  including  oxygen  uptake,  heart  rate, 
and  various  urine  analyses. 

The  initial  ?6  hours  of  the  R6  hours  single  sustained  operations 
treatment  were  found  to  be  more  demanding  than  equivalent  points  during 
the  two  IF  hours  repeated  challenges  condition.  Performance 
deteriorations  occurred  earlier  and  were  greater.  The  authors 
attributed  part  of  this  decline  to  the  implied  mission  demands,  self- 
and  team-doubt3,  and  uncertainties  associated  with  the  76  hour 
challenge.  Results  also  indicated  that  the  FDC’s  ability  to  handle  the 
preplanned  missions  decreased  with  time,  creating  increased  work  loads 
and  pressure,  and  leading  to  more  inaccuracies,  greater  latencies,  and 
an  increased  volime  of  ipcompleted  missions.  This  situation  wa3 
particularly  true  ^or  the  t.e.ant  composed  of  the  least  experienced 
individuals . 

I'ote.  -  The  complexity  and  duration  of  the  "team  task"  in  this  study 
contrasts  sharply  with  other  team  research.  'tany  additional  variables 
that  can  affect  team  performance  ent.«r  th°  picture,  e.g.,  simultaneous 
tasks,  increased  number  of  incompl°tcd  tasks,  team's  ability  to  handle 
errors  under  stress  and  fatigue.  The  paucity  of  such  studies  suggests 
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E.  TEAM  TRAINING  STUDIES 


2.  Training  Guidelines 


Team  training  guidelines  and  general  recommendations  for  developing 
and  implementing  training  programs  are  presented  in  the  articles  in  this 
section.  Such  principles  are  based  on  both  team  and  small  group 
research. 


1.  General  Guidelines 

Boguslaw  A  Porter  (1d6?) 
Defense  Science  Board  (19^6) 
Kress  A  McGuire  (1970) 


McGuire  A  Kress  (1Q°0) 

Schrenk,  Daniels  A  Alden  (1969) 
Shriver  et  al.  (10R0) 


2.  Specific  Techniques/Procedures  to  Stress  during  Team  Training 


Boguslaw  A  Porter  (in*?) 
George  (106?a) 

MumRRO  (1^70) 


•Jones  A  Odom  ( 1 0SN) 

Kraemer  A  Kristiansen  (I079) 
Shriver  et  al.  (1070,  logo) 


7.  Sequencing  of  Individual  and  Team  Training 


O’Brien  et  al.  (10701 


Daniels  et  al.  (1«72)  f 

Kraemer  A  Kristiansen  (1979) 

U.  Managing  Turnover  in  Team  Personnel 

Morgan  et  al .  (197S) 

s.  M3e  of  Feedback 


Briggs  A  Johnston  (10A7) 

6.  Training  Individuals  with  Varying  Abilities 
Bialek,  Taylor  A  Hauke  (19"3) 

7.  Procedures  for  Generating  Training  Guidelines 


Caviness  A  Titus  (1977) 


Dyer  (in  press) 


Bialek,  H.M.,  Taylor,  J.F.,  A  Hauke,  R.M.  Tnstructional  strategies  for 
training  men  of  high  and  low  aptitude  (HumRRO  Technical  Report 
"7a_i  0) .  Alexandria,  va . :  Hunan  °esources  Research  Organisation , 
April  1 0’M. 

The  renort  described  a  series  of  studies  that  used  various 
instructional  approaches  for  high  and  low  aptitude  soldiers.  High 
aptitude  individuals  were  those  with  an  Arn“d  rorces  Qualification  Teat 
(AEQT)  score  from  °0  to  10°  (Gategory  T);  low  aptitude  individuals  were 
those  with  an  AEOT  score  from  19  to  on  (Gategory  T10.  Although  only 


individual  tasks  were  studied,  the  lessons  learned  may  have  some 
inclinations  for  team  training.  Examples  of  the  individual  tasks  are 
message  authentication,  military  tine,  target  location,  field  wire 
splicing,  nap  reading,  setting  up  switchboard,  distance  measurement,  and 
using  a  compass. 

<k>ne  of  the  instructional  procedures  used  with  the  low  aptitude 
soldiers  were  small  group  instruction,  video-tape  presentations  to  a 
group  with  instructor  assistance  and  prompts,  peer  instruction, 
videotape  with  no  feedback,  and  self-instructional  booklet.  The  success 
of  these  various  methods  varied  with  the  task  presented;  some  methods 
failed  on  all  tasks.  The  overall  conclusion  was  that  procedures  that 
maximized  personal  interaction  during  instruction  were  more  effective, 
took  less  time,  and  were  cheaper  than  techniques  without  such 
interaction. 

Tn  general,  the  techniques  successful  with  the  highest  aptitude 
individuals  failed  with  the  low  aptitude  group.  With  high  aptitude 
individuals,  minimal  guidance  was  required,  self-instructional  booklets 
could  be  used,  fewer  practice  problems  and  examples  were  given,  and 
instructors  acted  simply  as  class  monitors  and  test  administrators. 

These  individuals  also  created  a  great  deal  of  peer  pressure  among 
themselves  to  do  well  on  the  tasks;  pressure  that  wa3  not  characteristic 
of  low  aptitude  individuals. 

Roguslaw,  R. ,  A  Porter,  E.H.  Team  functions  and  training.  In  R.M. 

Gagne  (Ed.),  Psychological  principles  in  systems  development.  New 

York:  ’-bit  Rinehart  K  Winston,  106?,  pp.  3R7-416. 

Bee  reference  in  Section  A.  Team  training  should  consider  the 
following  factors:  orientation  to  team  goals,' training  in 
interdependencies,  training  for  error  analysis,  training  for  sensing 
overload,  training  in  adjustment  mechanisms,  and  training  for  emergent 
situations.  These  areas  are  in  addition  to  training  each  man  in  his 
individual  position. 

Briggs,  G.E.,  A  Johnston,  V. A.  Team  training  (Technical  Report: 

HAVTRAOEVCEM  1727-U).  Columbus,  Ohio:  Ohio  State  University  Human 

Performance  Center,  June  1967.  (OTIC  Mo.  AD  660  019) 

See  reference  in  Section  A.  The  authors  stressed  the  importance  and 
role  of  debriefings:  can  be  used  to  explore  alternative  ways  of 
organizing  the  task  to  enhance  team  performance  as  well  as  examining 
individual  performance.  Adequate  tine  nust  be  allowed  for  such 
debriefings,  particularly  with  relatively  large  teams  in  complex 
situations.  The  use  of  knowledge  of  results  in  such  sessions  was 
discussed  in  some  detail.  Turbulence  in  team  members  seems  to  have  less 
effect  unon  team  performance  if  raDlac»ment  personnel  are  well  trained. 


Caviness,  J.C.,  A  Titus,  T.L.  KC-175  aircrew  management.  Maxwell  Air 
Force  Pase,  Ala.:  Air  University,  May  1077.  (DTTC  Mo.  AD  B0?0 

nuuL) 

Suggestions  for  assisting  new  aircrew  commanders  were  given,  based 
on  the  experiences  of  the  authors  (10  years  K-1S5  aircrew  experience, 
*,*do  hours  in  the  aircraft,  and  n .*>  years  as  aircrew  instructors).  One 
section  of  the  document  was  devoted  to  training,  including  crew 
coordination.  ’Die  authors  described  crew  coordination  as  requiring  each 
member  being  proficient  in  his  own  duties  and  also  understanding  the 
duties  of  the  other  members  so  that  he  can  notify  them  of  flight 
problems.  Suggestions  for  improving  crew  coordination  included  mission 
planning,  post  mission  critiques,  training  situations  that  simulate 
emergency  conditions,  and  conducting  all  training  exercises  as  though 
they  were  being  formally  evaluated  so  that  crew  members  do  not  develop 
bad  habits. 

Daniels,  R.W.,  Alden,  D .0.,  Kanarick,  A.P.,  Gray,  T.P.,  *-  Feuge,  P.L. 
Automated  operator  instruction  in  team  tactics  (NAVTRADEVCFN 
70_r;_ngin-l).  St.  Paul,  Minn.:  Honeywell,  January  197?.  (HTTP  No. 
AD  776  qvr)) 

See  reference  in  Section  A.  The  authors  recommended  the  following 
sequence  of  individual  and  team  training:  individual  skill  training 
first,  followed  by  training  with  an  assembled  team  to  stress 
interaction,  coordination,  and  development  of  a  sense  of  team  awareness, 
with  tactical  team  training  dealing  with  uncertain,  ambiguous  or 
emergency  situations  as  the  last  training  stage.  Six  steps  in  designing 
an  effective  training  system  were  outlined:  task  and  function  analysis, 
training  requirements  analysis,  training  program  development,  training 
device  design,  training  program  and  evaluation',  and  training  program 
revision . 

Defense  Science  Board,  Summary  report  of  the  task  force  on  training 
technology.  Washington,  D.C.:  Office  of  the  Director  of  Defense 
Research  and  Fnginoering,  ID?*.  (See  also,  Alluisi,  F.A.  Lessons 
from  a  3tudy  of  defense  training  technology.  Journal  of  Educational 
Technology  Systems,  197*,  57-77). 

Part  of  the  Defense  Science  Board's  report  focused  on  the  need  to 
increase  research  funds  for  training  technology  research  and  development 
in  support  of  crew/group/team/unit.  training.  Despite  the  fact  that  most 
military  training  is  applied  in  the  operational  context  of  crews, 
groups,  teams,  and  unit3,  this  type  of  training  generally  does  not  fall 
within  the  3cope  of  military  training  organizations  and  training 
technology  has  generally  not  been  applied  to  3uch  operational 
situations.  The  Board  concluded  that  application  of  developments  in 
training  technology  would  lead  to  more  efficient  and  effective  ^rew/ 
group/team/unit  training. 


Dyer,  J.L.  Prediction  of  Infantry  squad  errors  during  training:  Pilot 
investigation  MPT  Technical  Report).  Alexandria,  Va .  *  H.S.  Army 
Research  Institute  for  the  Behavioral  and  Social  Sciences,  in  press. 

Individuals  with  previous  company  command  experience  were  a3ked  to 
predict  the  errors  made  by  rifle  squads  during  MOUT  (military  operations 
in  urbanized  terrain!  exercises  based  on  a  written  description  of  the 
training  setting.  Although  experienced  individuals  could  predict  errors 
made  bv  squads,  the  overlap  among  the  predictions  was  not  high.  Actual 
and  predicted  errors  reflected  both  individual  and  squad  mistakes. 

Documentation  of  such  predictions  could  provide  useful  training 
requirement  information  to  incoming  commanders  and  trainers,  and  3erve 
to  provide  continuity  and  maintain  quality  in  training  despite  turnover 
in  training  personnel.  Further  modifications  of  and  additional  training 
questions  that  3hould  be  addressed  with  the  procedure  were  suggested. 

George,  C.E.  Training  for  coordination  within  rifle  squads.  In  T.n. 
Jacobs,  J.S.  Ward,  T.P.  Powers,  C.E.  George,  A  H.H.  McFann  (Eds.!, 
Individual  and  small-unit  training  for  combat  operations  (HumRRO 
Professional  Paper  PI-671).  Alexandria,  Va.:  Human  Resources 
Research  Office,  George  Washington  University,  May  1067.  (a)  (DTIC 

No.  AD  653  345) 

See  reference  in  Section  El.  The  training  program  recommended  by 
George  after  a  series  of  studies  on  Tnfantry  3qund  training  stressed 
three  points:  "(a)  communication  of  coordination  requirements  to  unit 
members,  particularly  information  as  to  how  coordination  facilitates  the 
accomplishment  of  unit  goals,  fb)  practice  on  achieving  typical  unit 
goals  despite  unanticipated  events  that  place  unusually  heavy 
requirements  for  coordination  on  unit  members," and  (c)  feedback  as  to 
adequacy  of  performance,  together  with  opportunity  for  further  practice 
to  correct  errors,  but  with  different  events'*  (p.  4U).  George  concluded 
that  such  training  would  produce  many  of  the  coordinate  responses  that 
are  ordinarily  learned  in  combat,  at  great  expense.  Although  these 
recommendations  were  derived  from  studies  of  Infantry  squads,  they  are 
aoplicable  to  all  teams. 

HumRRO.  Training  for  small  independent  action  forces  (5IAr). 

Alexandria,  Va.:  Human  Resources  Research  Organization,  HumRRO 
Division  No.  4,  Tort  Penning,  Georgia,  undated  (about  1070). 


This  reference  refers  to  a  series  of  27  dooiments  that  were  prepared 
for  the  training  of  small  Independent  action  force  (ST AF)  personnel. 

Such  forces  conduct  independent  operations  in  insurgency  environments. 

It  wa3  assummed  that  personnel  entering  STAR  training  would  have  basic 
combat  training  and  advanced  individual  training  for  infantryman  (or 
their  equivalents) .  The  approach  used  in  the  fTAF  program  was  to 
analyze  predicted  operational  missions  for  FIAF  units  including 
organization,  tactics,  equipment  and  personnel.  Pystem  analytic 
techniques  were  used  to  snecify  required  activities  of  5TAF  personnel. 
Performance  requirements  were  then  determined,  and  systems  engineering 


procedures  used  to  derive  training  objectives  end  training  materials  for 
accomplishing  the  objectives.  Tn  all  the  training  materials,  cross  - 
training,  overlearning,  pre-team  sensitization,  and  practical  exercises 
were  stressed  as  a  means  of  increasing  both  individual  and  team 
nroficiency.  Th®  importance  of  teamwork  was  stressed  throughout. 

The  contents  of  the  SIAF  volumes  are  listed  below.  These  volumes 
provide  valuable  references  for  Infantry  squad  training  and  evaluation. 

Guide  for  the  use  of  STAF  program  descriptions 

Composite  Training  Evaluation 

Program  Descriptions 


I.  Land  navigation 

?.  Delivery  of  indirect  and  aerial  fire  suonort 
a.  ffse  of  camouflage,  cover,  concealment,  and  stealth 

8.  Human  maintenance 

5.  Fundamentals  of  tracking 

5.  Communications 

v.  Use  of  aerial  photos 

3.  T’hysioal  conditioning  and  conbatives 

9.  Use  of  individual  weapons 

10.  'be  of  nachineguns 

II.  Paslc  demolitions 
i?.  Hse  of  handgrenades 

1">.  Hse  and  detection  of  mines,  booby  traps,  and  warning  devices 
1a.  Combat  first  aid 

is.  Use  of  image  intensification  devices 
If.  Leadership 
I'7.  Intelligence 

13.  Mission,  organization,  and  employment 
19.  Airmobile  procedures 

39.  Gtrearv-crossing  expedients  and  small  boats 
?1.  Basic  military  mountaineering 
?■?.  Use  of  sensors 
33.  Patrolling 

Survival,  evasion  and  escape 

Civic  action,  language  development,  and  training  of  indigenous 
forces 

Jones,  C.F. ,  \  Odom,  M.F.  Moon light  TT t  Training  the  Infantry  soldier 
to  fire  the  HI  rifle  at  night  (HunRR0  Technical  Report  19). 
Washington,  r'.  C.  *.  George  Washington  University,  Human  Resources 
Research  Office  'Human  Research  Unit  Ho.  ?,  rt.  Penning,  Georgia), 
December  1 cc  o , 

*.i though  the  r ®nor ted  study  involved  a  comparison  or  techniques  used 
to  train  individual  skills,  th®  training  principles  used  nay  also  be 
apolicah1®  to  team  training.  Tn  training  soldiers  to  fire  the  Ml  rifle 
at  night,  one  technique  was  found  to  be  particularly  effective.  "his 
technique  was  based  on  the  assumptions  that  "the  trainee  learns  best  by 


doing”  and  that  ’'verbal  instruction  or  explanation  should  never  be  used 
until  the  trainee  has  first  provided  himself,  through  his  own 
performance  and  hence  to  his  complete  satisfaction,  with  firm 
experiential  referents  <“or  the  ideas  that  will  be  verbally  presented” 

(p.  Ill  during  formal  instruction,  In  essence,  it  is  necessary  to  ”show 
the  soldier  wha1-  he  cannot  do,  and  why  not;  to  show  him  how  he  can,  and 
why;  and  to  let  him  prove  he  can,  for  his  own  confidence  and  to  clinch 
the  training"  (p.  16). 

Application  of  these  concepts  to  training  soldiers  to  fire  the  Ml 
rifle  at  night  resulted  in  the  following  program.  Three  hours  of 
familiarization  firing  at  night  was  given  to  show  the  soldier  how  hard 
it  is  to  hit  targets  at  night,  followed  by  three  hours  of  corrective 
firing  by  daylight  to  show  and  ingrain  the  proper  corrections  for  night 
conditions,  two  hours  of  night  vision  instruction  to  explain  how  to  pick 
up  and  not  lose  track  of  targets  at  night,  and  finally  three  hours  of 
night  firing  to  convince  the  soldier  he  can  be  effective  at  night  by 
using  the  techniques  he  had  learned. 

Kraemer,  R.E.,  A  Kristiansen,  D.M.  A  prototype  crew  drills  training 
program  for  yM1  tank  gunnery:  Company  commander's  manual  (ART 
Research  Product  79—17).  Alexandria,  Va.:  U.S.  Army  Research 
Institute  for  the  Rehavioral  and  Social  Sciences,  Ft.  Knox  Field 
Unit,  November  1979.  (DTIC  Vo.  Ah  A n?P  '199) 

A  series  of  fourteen  crew  drills  was  presented  for  XMl  tank  gunnery. 
Crew  drills  are  one  means  of  bridging  the  gap  between  individual  crew 
member  training  and  tank  platoon  exercises.  For  each  crew  drill  the 
following  training  information  was  presented:  administrative  require¬ 
ments,  tasks  that  must  he  performed  by  each  of  the  crew  members  as  wel1 
as  tasks  that  must  be  performed  by  various  subdivisions  of  the  crew 
(called  team  task  requirements),  the  training  oblective  including  th« 
training  conditions  and  training  standards  evaluation  criteria,  and  a 
flow  chart  of  crew  members'  actions.  The  flow  chart  indicated  some  crew 
coordination  requirements  not  specified  as  team  task  requirements. 
Revisions  to  the  document  are  expected.  However,  the  report  does 
indicate  one  approach  to  formally  integrating  individual  and  team 
requirements  in  a  training  program. 

Kress,  G.  A  McGuire,  V.J.  Implementation  and  evaluation  of  the  tank 
crew  training  program  for  USARFUP  units  (ART  Research  Vote  79-49). 
Alexandria,  Va.:  U.*5.  Army  Research  Institute  for  the  Rehavioral 
and  Social  Sciences,  September  1979. 

Two  tank  crew  gunner  training  programs  were  examined.  The 
conventional  training  program  was  baaed  on  a  sequence  of  simple  to  more 
complex  tasks,  structured  in  accord  with  tactical  scenarios.  Individual 
training  was  given  first,  fo' lowed  hy  crew  exercises.  The  experimental 
program  differed  from  the  conventional  program  in  that  the  training 
exercises  were  based  on  performance  objectives,  and  the  tactical 
scenarios  provided  for  the  evaluation  of  component,  skills  as  well  as 
overall  crew  performance.  One  tank  battalion  participated  in  rtach 


training  procram.  In  general,  the  experimental  training  program  was  as 
effective  as  the  conventional  training  program.  Although  limited 
information  was  provided  on  each  program,  the  report  did  indicate  that 
the  two  programs  reflected  different  approaches  to  tank  crew  training. 

McGuire,  W.J.,  A  Kress,  G.  Tank  platoon  training  program  outline  for 
ynxta  Sasvrci  '’"port  1?°*?! .  Alexandria,  Va . :  U.S. 

Army  Research  Institute  for  the  Behavioral  and  Social  Sciences, 
February  1"'°. 

A  training  program  outline  for  preparing  tank  platoons  to  perform  to 
standard  in  the  Table  TT  tank  olatoon  battle  run  was  presented.  The 
training  guidelines  included  conditions  for  the  exercises,  performance 
requirements,  performance  standards,  suggested  training  methods,  study 
references,  types  of  feedback  that  could  be  given,  and  resources 
necessary  for  the  exerti v.any  of  the  training  tasks  required  either 
a  high  degree  o^  teamwork  by  the  tank  crew  or  a  high  degree  of 
coordination  between  the  tank  crews  and  the  platoon  leader. 

Morgan,  Goares,  G. ,  Alluisi,  F.  A. ,  A  ^irby,  H.H.  The  team- 

training  loan  as  a  parameter  pf  effectiveness  for  collective 
training  in  units  rrTP— 1  u,  prepared  ror  I'.S.  Army  pesearch 
Institute  for  th^  Behavioral  and  Social  Sciences!.  Norfolk,  Va.: 

Old  dominion  Mniversity,  ’»ny  iP7g.  (DTTG  'Jo.  AD  AOAa  Igg) 

See  reference  in  Section  Cl.  The  authors  made  some  recommendations 
regarding  team  turbulence  and  how  to  integrate  untrained  individuals 
into  teams.  "If  fewer  than  10  percent  of  a  team/crew  members  are 
untrained,  then  the  be3t  strategy  would  be  to  assign  untrained  persons 
uniformly  throughout  so  as  to  minimise  the  proportion  of  untrained 
personnel  in  any  one  team/crew.  Tr  the  personnel  turnover  is  greater 
than  nof,  then  the  best  strategy  (and  probably  the  most  cost-effective! 
would  be  to  assign  maximum  numbers  of  untrained  members  to  certain  teams 
and  to  schedule  those  teams  for  earlier  team-training  missions,  even  at 
the  exoense  of  postponing  the  training  of  teams/crews  that  have  been 
maintained  with  fully  trained  personnel,  some  of  whom  have  been 
transferred  from  teams/crows  that  are  assigned  high  percentages  of 
untrained  individuals"  (p.  "’ll. 

'v Brian,  B.F.,  Trum,  !k>aly,  R.h. ,  Harris,  J.H.  ,  A  Osborn,  W.C. 

~rial  Implementations  or  the  tank  crewman  skills  training  program 
(TC"T!  r  !Rr  “echnical  DeDort  'ts_^'>o),  Alexandria,  Va.:  II.  S.  Army 
’5es**arch  Institute  for  the  nehavioral  and  'kicial  "cionces,  September 

■\r>' ><i'  (pTrp  i  i-if  \  _ 

fee  reference  in  s»f>t\on  FI.  Several  guidelines  presented  in  the 
report  regarding  the  trainin'*  of  tank  crew  skills  apply  to  other  team 
settings  as  well*  (a'1  indivictnl  readiness  training  should  b»  closely 
tied  to  crnw  training  requiremen* 3 ,  and  (b!  individual  readiness 
training  should  progress  rerun!  y  *o  crew  readiness  training. 


Schrenk,  L.P.,  Daniels,  P h  Alden,  D.G.  Study  of  long-tern  skill 
retention  (MAVTRADEVECF.N  Technical  Report  St  Paul,  Minn.: 

Honeywell,  April  1969.  (DTTC  Mo.  AD  90R  679) 

See  reference  in  Section  FI.  ^kill  retention  of  Navy  anti-submarine 
rocket  teams  was  examined.  Recommendations  regarding  training  were  as 
follows : 

a.  Substantial  individual  operator  training  should  be  accomplished 
prior  to  team  training. 

b.  Subteams  need  to  understand  how  their  performance  interacts 
with  other  subteams  and  influences  total  team  performance. 

c.  Team  training  should  be  given  on  a  periodic  basis  in  order  to 
insure  retention  of  team  skills. 

d.  "Die  entire  team  should  participate  1“  team  training,  including 
the  appropriate  officers  who  add  leadership,  stress,  and 
motivation,  and  improve  team  cohesion. 

e.  Standardized  training  and  “valuation  materials  should  be  used 
with  team  training  devices. 

Shriver,  E.L.,  Griffin,  G.R.,  Hannaman,  D.L.,  At  Jones,  D.R.  Small 

combat  arms  unit  leader  training  techniques:  Rules  of  play  for  two 
player/multiplayer  Infantry  maphpard  games  (ART  Research  Product 
7a-u).  Alexandria,  va . :  II.  S.  Army  Research  Tnstitute  for  the 
Pehavioral  and  Social  Sciences,  January  1h”o. 

The  report  described  a  simulation  procedure,  called  T05C  (Tactical 
Exercise),  for  training  Infantry  leaders  at  the  squad  and  platoon  levels 
in  tactical  decision-making.  Such  tactical  skills  as  anticipation  of 
enemy  actions,  planning  concerted  actions  against  the  enemy,  placing 
personnel  in  locations  most  likely  to  give  them  an  advantage  over  the 
enemy,  planning  for  use  of  the  most  effective  weapons  in  a  given 
situation,  command  and  control,  and  contingency  planning  as  more 
information  about  enemy  and  friendly  actions  is  received  were  stressed. 
The  leader  skills  acquired  through  the  board  game  play  should  be 
transferable  to  actual  field  exercises  with  troops. 

Description  of  the  two-sided,  free-play  map  exercise  included  the 
gaming  materials,  rules  for  direct  and  indirect  fire,  rules  for 
movement,  controller  guidelines,  and  after-action  review  guidelines, 
the  game  can  be  played  with  two  players  (i.e.,  souad  leerrersl  and  a 
controller,  or  four  players  (two  squad  leaders,  two  platoon  leaders)  and 
two  controllers  (indirect  and  direct  fire). 


Shriver,  E.L.,  Henriksen,  K.F.,  Jones,  h.R.,  &  Onoszko,  P.W. J. 

development  of  a  leader  training  model  and  system  (ART  Research  Note 
on-'*').  Alexandria,  Va.:  U.S.  Army  Research  Institute  for  the 
behavioral  and  Social  Sciences,  January  IPSO. 

See  reference  in  Section  B.  The  authors  questioned  the 
aopl ieabil ity  of  the  instructional  system  development  (TbPl  model  to 
many  combat  arms  training  situations,  particularly  tactical  operations 
where  cynamic  free-play  exercises  are  common.  The  proposed  training 
model  identified  three  types  of  learning  processes:  experiential, 
analytic,  and  procedural.  Experiential  and  analytical  learning  settings 
were  predicted  to  provide  the  best,  learning  environment  for  developing 
leader  skills  in  management,  communication,  problem-solving,  and 
tactics,  while  procedural  training  was  deemed  most  appropriate  for  the 
development  of  technical  skills.  The  authors  felt  that  experiential 
learning  such  as  engagement  simulation  should  be  conducted  early  since 
analytic  and  procedural  learning  may  be  more  effective  after  a  need  for 
such  learning  has  been  demonstrated  in  a  simulated  context. 


F.  DESCRIPTION  OF  TEAM  MEMBER  TNTFRAOTtON  AND  TEAMS  TASKS:  METHODOLOGY 


Procedures  and  instrunents  used  to  describe  team/small  group 
processes  as  well  as  conceptual  developments  regarding  the  nature  of  group 
are  cited  in  this  section.  Measures  of  team  member  interactions  that 
stress  the  performance,  rather  than  the  social,  dimensions  of  group/team 
interactions  are  emphasized.  Ways  of  measuring,  describing,  and 
conceptualizing  team  tasks  are  also  presented.  Military  studies  are 
starred  in  the  classification  list  below. 

1.  Interaction  (Performance  Dimensions) 


Altman  (1966a) 

RUlings  et  al.  (1?™) 

Boldoviei  (19791* 

Briggs  A  Johnston  (19*6b) 

Brown  (1067)* 

Puehler  A  Richmond  (19*2) 
Connelly,  Comeau  A  Steinhei3er 
(10RO)* 

Dieterly  ( 1 0*7B )  * 

George  (1977)* 

Glaser,  Glanzer  &  Morten  (1966)* 
Glanzer  A  Glaser  (19GR)* 

Glanzer  A  Glaser  (1959) 

Henriksen  et  al.  (1980)* 


2.  Interaction  (Social  Dimensions) 

Clark  (1969a)* 

Henriksen  et  al .  (19*10)* 

2.  Tasks/Task  Structure 

Altman  (1966b! 

Connellv,  Comeau  A  Steinheiser 
( 1 990) * 

Daniels  et  al .  (1972) 

Dieterly  (I'TR)* 

Dyer  (loop)* 

Fleishman  (1975) 

George  (1077)*» 

Glaser,  Glanzer  *■  Morton  (1955)* 
Hadrian  (I960) 

Manmell  A  ‘tara  nom)> 

Helm  (10"A)» 


Hood  et  al .  (I960)* 

Knerr,  Nadler  A  Berger  (1980)* 
McRae  (1964) 

Me.liza,  Scott  A  Epstein  (I079)* 
Miller  (1958) 

Nieva,  Fleishman  A  Rieek  (1978) 
Cbermayer  et  al.  (1974)* 
ohermayer  A  Vreuls  (1974)* 
O'Rrien  0968) 

Toby  (1057) 

Siegel  A  Federman  (1978)* 
Williges,  Johnston  A  Briggs 
( 1 Q66) * 

HSARTEM  Studies  on  Field 
Artillery  FDC  (107R-19R0) 


Jacobs  (1968)* 


Lord  (1979) 

O'Brien  (1987) 

Roby  A  Lanzetta  (19c9) 
Root  et  al .  (1979)* 
Scott  ct  al.  (1070)* 
Shaw  (1962) 

Sorenson  ( 1 97 1 ) 

Thibaut  A  Kelley  (19go) 
Warnick  et  al.  Mo-?n)* 
Wheaton  (1n68) 


1  ai! 


Altman,  I.  Aspects  of  the  criterion  Droblem  in  small  group  research. 

I.  behavioral  domains  to  he  studied.  Acta  Psyehologica,  1066,  26. 

101-131.  (a)  (DTTC  Mo.  AO  603  2Ag) 

Altman  critiqued  past  efforts  at  measuring  group  performance. 
Dependent  measures  have  been  too  restricted,  focusing  on  task-relevant 
behaviors  alone  and  ignoring  social-emotional-interpersonal  behaviors. 
Little  examination  of  the  sequence  of  task-relevant  behaviors  that 
precede  final  performance  output  has  been  made.  Procedures  have  ignored 
the  dimension  of  time,  providing  no  indication  of  changes  in  group 
process  with  time. 

Altman  discussed  the  characteristics  of  and  differences  between 
various  behavioral  observation  systems:  form  rather  than  the  substance 
of  behavior  is  usually  observed,  only  some  systems  provide  records  of 
sequence  of  behavior,  and  the  level  of  category  abstraction  varies  from 
system  to  system.  Altman  argued  that  systems  should  be  developed  that 
encompass  a  broader  range  of  behaviors,  reproduce  more  group  activity, 
and  allow  for  the  systematic  linkage  of  various  behaviors. 

A  new  multi-dimensional  observation  system  was  proposed.  However, 
no  data  were  presented  on  the  use  of  the  system.  The  major  functional 
dimensions  of  the  system  were  as  follows:  initiator  of  the  interaction 
or  the  .actor  (person,  subgroup  or  ground,  <orm  of  the  interaction  (ask, 
inform,  infer,  repeat,  evaluate,  tell  or  order,  act  or  operated,  ^ocus 
or  objective  of  the  interaction  (person,  subgroup,  group,  equipment), 
and  immediate  recipient  or  referent  (person,  subgroup,  group, 
equipment),  Such  a  procedure  could  record  the  form  of  such  interactions 
as:  "John  asked  Mary  for  more  information  than  she  possessed  about  the 
problem,"  Second  and  third-order  dimensions  were  presented  as  well. 
Altman  stated  that  such  a  system  would  provide  for  analysis  of 
individual  roles  and  group  structural  dynamics  (people  as  structurers, 
criticizers,  information  providers),  examination  of  interrelationships 
among  behaviors,  description  of  developmental  changes  in  »  group  as  it 
progresses  toward  a  goal,  and  measures  of  independent  variable  effects. 

Altman,  T.  Aspects  of  the  criterion  prob’em  in  small  group  research, 

IT.  The  analysis  of  group  tasks.  Acta  Psychologies .  1066.  ?*. 

loq.ppl.  (b)  - -  — 

The  problem  posed  by  Altman  was  as  roTlows'  "Tt  is  not  enough  to 
merely  say  that  a  given  X-Y  relationship  holds  for  task  A,  but  not  for 
task  P.  He  need  to  know  the  essential  properties  or  the  two  tasks  so  as 
to  be  able  to  link  the  behavioral  differences  to  the  task 
characteristics.  Tn  short,  we  n°ed  to  dev*lor  an  understanding  of  the 
fundamental  parameters  in  terns  of  which  task^  can  be  described  so  as  to 
be  able  to  more  systematically  map  betwe.»n  tasks  and  between  heavier 
and  ta3k  characteristics"  (p.  POO).  Altman  reviewed  several  accroaches 
to  task  description.  Poby  and  Lanzetta’s  analysis  of  critical  task 
properties  was  viewed  as  a  major  attempt  to  link  task  properties  to 
behavioral  requirements. 
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-  Most  of  the  article  focused  on  the  need  to  establish  a  hierarchical 

t  description  of  tasks.  At  the  lowest  level,  behavioral  acts  are 

g  specified,  e.g. ,  persons  1  and  ?  must  mutually  exchange  information  on  a 

I  continuous  basis.  At  the  next  level,  broader  behavioral  requirements 

’  are  soecified,  e.g.,  processing,  cooperation,  attending,  orientation. 

*  Finally,  intrinsic  task  properties  are  described,  e.g.,  stimulus  input 

j  rate,  equality  of  information  distribution.  The  multi-dimensional  space 

defined  by  Altman  in  the  first  article  in  this  series  was  then  applied 
3  to  the  task  description  problem.  Although  the  approach  does  not  provide 

I  adequate  mapping  between  the  different  levels  of  description  and  does 

*  not  handle  such  task  characteristics  as  difficulty  and  complexity,  it 

^  does  allow  comparison  of  tasks  and  can  be  used  to  describe  a  large 

« ’  variety  of  tasks. 


Billings,  A.G.,  McDowell,  B.W. ,  Gomberg,  C.A.,  Kessler,  M.  A  Weiner,  *>. 
The  validity  of  time-sampling  in  group  interactions.  Journal  of 
Social  Psychology,  IQ'tR,  W4,  opd-pan.  —  -  - 


» 
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The  validity  of  time-sampling  procedures  as  a  function  of  time- 
length  of  sampling  unit,  individual  vs.  group  behavior  vs.  behavioral 
category,  and  size  of  observational  category  was  examined.  Measures  of 
group  behavior  required  more  samDles  than  measures  of  individual 
behavior.  Small,  specific  observational  categories  required  more 
samples  than  more  general  categories.  Tn  the  particular  context 
examined  (six-person  discussion  groups),  two-minute  sampling  periods,  as 
opposed  to  six  and  ten-minute  periods  were  the  mo3t  efficient  size. 

Six-minute  sampling  units  were  more  efficient  than  ten-minute  sampling 
units . 

Holdovici,  J. A.  Analyzing  tank  gunnery  engagements  for  simulator-based 
process  measurement  (ART  Research  Report  \?Z7) ,  Alexandria, 

Va.:  U.S.  Army  Research  Institute  for  the  Behavioral  and  Social  Sciences 
September  1979.  ’ 


The  report  presents  data  on  tank  gunnery  tasks  that  are  required  for 
the  development  of  simulators  to  represent  tank  crew  actions  during  the 
target  engagement  process.  Process  measurements  should  help  to  diagnose 
crew  problems  and  improve  overall  crew  performance.  For  each  gunnery 
task  and  each  crewmember  position,  the  stimuli  and  overt  responses 
comprising  that  task  were  identified,  responses  and  enabling  skills  for 
those  responses  were  determined,  and  measurement  specifications  for 
responses  and  enabling  skills  were  provided. 

Analytic  methods  presented  focused  on  each  craw  number  (tank 
commander,  gunner,  driver,  loader).  Flow  decision-response  diagrams 
indicated  that  most  crew  interactions  were  verbal  and  wer»  between  two 
individuals  (mainly  the  tank  commander  wivh  either  the  gunner,  loader, 
or  driver),  "easurement  procedures  focused  on  the  speed  and  accuracy  or 
individual  crew  member's  actions. 


Briggs,  G.E.,  A  Johnston,  W.A.  Laboratory  research  on  tear)  training 
(NAvrmnEVCE'I  Columbus,  Chio:  Ohio  f-tate  University,  May 

lafi*.  (b)  (DTTC  Mo.  AD  MRF  fM) . 

See  reference  in  Section  r1,  ^io  State  University  CIC  studies.  One 
experiment  examined  the  roles  of  verbal  and  visual  communication 
channels  in  a  CTC  environment  (radar  controllers).  Results  showed  that 
addition  of  the  verbal  to  the  visual  channel  did  not  improve  performance 
beyonc  that  achieved  with  the  visual  channel  alone.  Content  analyses  of 
the  verbal  comunication  indicated,  however,  that  tactical  messages  did 
facilitate  performance  although  controllers  used  these  at  a  low  rate. 

The  authors  recommended  that  verbal  channels  under  such  conditions  be 
restricted  to  the  transmission  of  essential  and  simple  information,  and 
that  training  in  efficient  verbal  coding  of  such  information  might 
improve  task  performance. 

*Vown,  B. L.  A  content  analysis  of  communications  within  Army  3nall-unlt 
patrolling  operations  (Hum^RO  Technical  Report  fi7-7).  Alexandria, 
wa.*  George  'Washington  "diversity,  Muman  Resources  Research  Office, 
Division  vk>.n,  Fort  Penning,  Georgia,  June  1067. 

A  content  analysis  was  made  of  messages  sent  during  danger  patrols 
at  both  jungle  and  mountain  training  sites.  Observers  used  portable 
taoe  recorners  to  record  transmission  time  and  mode,  the  content  of  each 
message,  and  the  designation  of  sender  and  receiver. 

Two  major  content  areas  were  established:  commands  and  information. 
Vithin  ttnch  content  area,  six  subareas  were  identified:  movement, 
security,  fire,  intelligence  (command  content  only)  or  identification 
(information  content  only),  command  and  control,  and  equipment 
considerations.  Content  analyses  were  made  on  five  phases  of  the 
patrol:  T,  departure  of  friendly  lines  to  occupation  of  objective 
rallying  point;  TT,  occupation  of  rallying  point  to  initiation  of  the 
assault;  TIT,  the  assault;  T,  end  0f  33gqUit  to  departure  of  objective 
rallying  point;  and  V,  departure  of  rallying  point  to  reentry  of 
friendly  lines. 

Roth  messages  and  transmissions  were  recorded.  A  message  referred 
to  what  was  said;  a  transmission,  to  the  act  of  saying  something.  Thus  a 
given  message  could  be  (and  wasl  repeated  many  times.  There  were 
aporortmately  twice  as  many  command  messages/transmissions  as  there  were 
information  messages/transmissions.  Voice  wa3  the  most  frequent  mode  of 
comunication,  followed  by  message-by-file,  radio,  and  arm  and  hand 
signals.  ’V>»t  of  the  transmissions  (*’*>  occurred  during  Phase  T,  while 
during  the  assault  and  immediately  after  it  communication  ’’came  to  a 
virtual  standstill*’  (*'*  of  all  transmissions  occurred  here,  mainly 
comnand  s) . 

■fpo  natrol  l°ad“r  ’■ns  th“  most  frequent  communicator  Followed  by  the 
assistant  patrol  Tes<i»r.  ,'ost  of  the  command  messages  were  directed 
towards  th°  patrol  as  a  whol^,  rather  fhan  to  individual  patrol  members. 
The  patrol  l"ader,  assistant  leader,  and  point  served  as  a  nucleus  for 


the  other  messages.  As  might  be  expected,  the  patrol  leaaer  received 
very  feu  command  messages. 

Most  of  the  command  messages  were  movement  commands.  The  other 

major  command  message  category  was  that  of  command  and  control  - 

personnel  measures  (e.g.,  either  locating,  assigning  duties  to,  or 
positioning  patrol  members).  Information  messages  usually  focused  on 
personnel  status  reports  or  identification  of  terrain/personnel. 

Ruehler,  R.F.  A  Richmond,  J.F.  Interpersonal  communication  behavior 
analysis:  A  research  method.  Journal  of  Communication ,  19*>3,  13, 

Bushier  and  Richmond  argued  that  communication  should  not  be 
restricted  to  speech  and/or  speech  symbols,  but  should  include  all 
transactional  behavior  ranging  fron  biochemical  transactions  to 
transactions  involving  the  use  of  technological  devices  for  storing  and 
transmitting  information.  An  observation  scheme  vrs  developed  which 
included  the  following  major  communication  categories  and  subcategories 

(p.  ISO-.151I: 

1.  Biochemical 

a.  Podv  contact:  Any  body  contact,  with  any  part  of  the  body, 

b.  Affect:  Reactions  which  do  not  require  body  contact  such  as 
laughing,  crying,  blushing,  sighing,  etc. 

3.  Motor  Movement 

a.  po3ture:  Any  stance  or  posture  shift-  during  the  Interpersonal 
situation  involving  the  whole  body  or  major  parts. 

b.  Facial  Movement:  Any  muscular  movement  involving  face  or  head, 
such  as  smile,  frown,  winking,  nodding,  shaking  head. 

c.  Gesture:  Any  use  of  body  extremeties  such  as  waving  arm, 
pointing  with  arm,  hand,  or  fingers,  shrugging  shoulders,  using 
body  movements  to  demonstrate  or  illustrate. 

R.  Speech 

a.  Sound:  Oral  utterance  without  verbal  form 

b.  Sound:  Oral  utterance  in  verbal  form 

4.  Technology:  Use  of  any  instrument  defined  in  the  immediate  culture 
as  a  communication  tool. 

The  observation  record  was  devised  for  recording  observable  behavior  in 
ten-second  time  intervals  on  more  than  one  person.  !k>re  than  one  form 
of  communication  could  be  recorded  within  each  observation  interval. 


Clark,  R.A.  Analyzing  the  group  structures  of  rifle  squads  in  combat. 

In  Collected  papers  prepared  under  work  unit  TMTERSQUAD:  A  study  of 
the  factors  which  account  for  the  differences  between  effective  and 
Ineffective  rifle  squads.  (HumRRO  Professional  Paper  R-fiq). 
Washington,  P. C.:  George  Washington  University,  Human  Resources 
Research  Office,  Mareh  pp.  If— P**,  (a)  (DTTC  Mo.  AD  fRf  f 21 ) 

Clark  applied  sceiographic  analytic  techniques  to  Infantry  rifle 
platoons,  and  described  how  to  construct  a  sociographic  matrix. 

Formulas  for  indices  of  integration,  cohesion,  cliquishnes3,  squad 
independence ,  and  soctograohio  status  were  presented. 

ronnel?.y,  E.'l. ,  '’oneau,  P.F.  A  hteinheiser,  F.  Team  performance 
measures  for  computerized  systems  Final  Technical 
Report,  Contract  aMDA-dP7-7o_C-0?7ii,  Conducted  for  Army  Research 
Institute  for  the  Behavorial  and  "ocxal  Sciences).  Vienna,  Va. : 
Performance  Measurement  Associates,  Movember  19P0. 

A  procedure  was  described  for  portraying  the  performance  of 
computerized  tactical  data  processing  systems,  specifically  the  TACFTPF 
system  used  by  Fire  Direction  Center  teams  (three-man  teams)  within 
Field  Artillery  Battalions.  In  the  introduction  of  the  report,  the  need 
for  better  team  performance  measures  was  stressed,  particularly  the  need 
to  assess  team  "interaction."  Two  criteria  for  team  performance 
measures  were  cited:  measurement  comprehensiveness  which  reflects  the 
ability  of  the  measure  to  respond  to  each  factor  that  affects  the 
mission  performance  of  the  system,  and  measurement  sensitivity  which 
reflects  the  degree  to  which  the  measure  reveals  the  effect  on  mission 
performance  of  changes  in  the  performance  of  individual  tasks  or  types 
of  tasks.  Another  fundamental  principle  that  must  be  considered  in 
pei  forrrance  measurement  is  that  the  performance  of  a  specific  task  can 
have  3  unique  effect  on  total  mission  performance  (e.g.,  its  effect  can 
vary  with  the  3tage  of  mission  completion). 

The  approach  used  can  be  summarized  as  Allows.  A  mission  is 
divided  into  its  component  states  (points  in  a  mission  when  alternative 
task  sequences  can  arise;  a  state  must  exist  for  some  period  of  time  and 
have  a  recognizable  end  point;  two  or  more  states  cannot  exist 
simultaneously).  Once  the  states  have  been  identified,  the  tasks 
required  to  complete  a  state  are  identified  and  the  times  for  each  task 
determined.  "Pie  transition  times  between  states  can  then  be  determined, 
addition,  the  probabilities  with  which  eacn  state  follows  every  other 
state  are  determined.  rrom  all  this  information  it  is  then  possible  to 
determine  the  time  required  to  complete  the  entire  mission.  In  addition 
to  these  procedures,  reference-task  performance  is  defined,  that  is,  an 
established  way  or  performing  a  particular  task,  which  may  include  time 
required  no  complete  the  task,  th»  number  of*  errors  permitted  in 
attempting  the  task,  the  time3  required  for  particular  levels  of 
training  ana  eTpnrtise,  etc.  Comparison  of  reference-task  performance 
with  computed  performance  can  then  be  made. 


The  approach  was  applied  to  a  specific  TACFTRE  mission ,  and  the 
report  included  the  data  collection  procedures  and  model  results.  The 
authors  also  proposed  five  types  of  generic  tasks:  manual,  cognitive, 
interactive,  comunication ,  and  external.  Only  the  first  three  were 
extensively  involved  in  the  particular  TAGrTRE  mission  examined. 

A  limitation  of  the  present  approach  is  its  use  of  time  to  represent 
interactive  tasks.  The  authors  stated  that  both  the  quality  and  time  of 
interactions  must  be  portrayed,  since  both  factors  may  affect  the 
sequence  and  nature  of  subseauent  actions  taken  by  a  team. 

Daniels,  R.W.,  Alden,  D.O.,  Kanarick,  A.F.,  Gray,  T.H.  A  Feuge,  R.L. 
Automated  operator  instruction  in  team  tactics  (MAVTRADEVCET! 

70— C-0710-1 V.  St"I  Paul,  hinn.:  Honeywell,  January  1072.  fNTTS  No. 
AD  736 

See  reference  in  Section  A.  A  procedure  for  analyzing  team  tasks 
was  developed  and  applied  to  Navy  teams.  The  task  taxonomy  divided  the 
task  into  stimulus,  cognition  and  response  elements. 

Dieterly,  D.L.  Team  performance:  A  model  for  research.  Tn  E.J.  Baise 
f,  .1.1,  Miller  (Eds.),  Proceedings  of  the  human  Factors  Society. 

70nd  annua]  meeting.  Santa  f,onica,  Calif.:  Hman  Factors  Society, 
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fee  reference  in  Section  B.  Dieterly  proposed  several  ways  of 
examinin';  task  dependencies  within  a  team  called  task  interdependence 
and  task  interdependency.  A  task  is  dependent  if  its  completion  depends 
upon  the  completion  of  another  task  by  another  team  member.  Task 
interdependency  was  defined  was  the  ratio  of  the  total  number  of  tasks 
required  to  accomplish  an  objective  within  a  reasonable  period  of  time 
to  the  maximum  number  of  tasks  a  single  member  can  handle. 

Dyer,  J.L.  The  initial  training  of  Individual  and  team  skills:  An 
exploratory  investigation  oh  Engineer  bridge  special  jst.3  (ART 
Working  Paper,  FRMG  FU  80—1 > .  Fort  Benning,  Ga.:  U.S.  Army 
Research  Institute  for  the  behavioral  and  Social  Sciences,  Fort 
Benning  Field  Unit,  October  1<?B0. 

See  reference  in  Section  El.  The  following  distinction  was  made 
between  individual  and  team  skills.  Tndividual  skills  referred  to 
activities  that  could  be  or  were  performed  independently  of  other  team/ 
group  members.  Team  skills  referred  to  activities  that  bad  to  be 
performed  in  resDonse  to  the  actions  of  other  team  members  or  that 
directed  the  -act. ions  of  other  team  members. 

Fleishman,  A.  Toward  a  taxonomy  oh  human  performance.  Amor  lean 
Psychologist .  io^,  to,  n?m_i1Uo. 

Fleishman  cited  the  need  to  develop  a  system  for  classifying  tasks 
that  would  lead  to  predictions  regarding  how  such  heritors  ahfoot  human 
performance.  He  reviewed  rour  apnroaehes  to  such  cl assi flections : 
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behavior  description,  behavior  requirements,  ability  requirements,  and 
task  characteristics.  Examples  of  the  ability  requirements  and  ta3k 
characteristics  approaches  were  given,  followed  by  a  brief  review  of 
studies  that  have  attempted  to  link  the  two  approaches  in  order  to 
better  describe  the  types  or  abilities  required  for  different  types  of 
tasks.  The  ability  requirements  approach  usually  depends  on  factor 
analytic  methodology  to  identify  relatively  enduring  attributes  of  human 
performance.  The  task  characteristics  approach  attempts  to  identify 
intrinsic,  objective  properties  of  tasks  based  upon  task  component 
analysis  and  rating  scale  procedures. 

George,  C.E.  Testing  for  coordination  in  small  units.  Proceedings  of 
the  Military  Testing  Conference,  in'7"7,  ji£f  uo'?_jiq'r> 

George  distinguished  between  crews  and  teams  and  between  the  forms 
of  response  coordination  in  each.  fViall  military  units  can  be 
distinguished  by  the  degree  of  group  structure  and  the  flexibility  of 
that  structure.  Group  structure  was  defined  as  the  ratio  of  the  number 
of  role  specialities  to  the  number  of  group  members.  If  each  unit 
member  has  a  unique  speciality,  then  that  group  is  completely 
structured:  if  every  member  has  exactly  the  same  role  speciality  ( no 
leadership)  then  the  group  is  completely  unstructured.  Flexibility  of 
structure  can  be  estimated  by  the  probability  of  role  interchange  in  the 
operational  environment.  For  example,  the  rifleman  within  an  Infantry 
squad  has  a  very  high  probability  of  being  required  to  take  over  some  of 
the  roles  of  a  grenadier  or  team  leader  during  operations.  George 
labeled  highly  but  flexibly  structured  small  units  as  teams  (e.g., 
Tnfantry  squads),  and  highly  but  less  flexibly  structured  units  as  crews 
(e.g.,  aircraft  and  tank  crews), 

George  argued  that  it  is  possible  to  measure  coordination  in  small 
military  units,  and  cited  several  studies  of  Tnfantry  squads  where 
observers  were  able  to  tally  coordinative  responses  (e.g.,  redistribut¬ 
ing  ammunition  as  required,  covering  a  large  sector  of  fire  when  another 
member  could  not  cover  his  sector).  Verbal  coordination  within  crews  is 
often  difficult  to  measure  since  efficient  crews  often  operate  with  a 
minimum  of  verbal  behavior.  However,  there  is  some  evidence  that 
sufficiently  difficult,  tasks  may  force  crew  members  to  communicate 
verbally  when,  and  only  when,  the  task  demands  such  coordinating 
responses. 

Glaser,  R. ,  Glanzer,  M.  %  ’k>rton,  A.W.  A  study  of  some  dimensions  of 
team  performance  (ATP  "Technical  Report,  Office  of  Naval  Research 
Contract  M"onr— MR-i  4  Pittsburgh,  Pa.:  American 

Tnstitute  for  Fes^archj  September  (PTT  Vo.  ATI  O^R 
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The  purpose  of  the  study  was  to  develop  variables  that  described  the 
communication  structure  among  team  members  and  to  compare  existing  teams 
on  these  variables.  Communication  was  defined  broadly  as  all 
interaction  between  team  members  (e.g.,  verbal  command,  band  signal,  a 
checked-out  oiece  of  equinment'  nocassary  ror  accompl ishing  a  task.  The 
social  behavior  of  teams  was  not  examined. 


fourteen  variables  were  developed  to  describe  the  nature  and  extent 
of  communication  links  among  members  of  a  team. 

Link  frequency:  indicates  the  complexity  of  the  team's  communication 
structure 

Communication  frequency:  measures  the  general  nctivenes3  of  a  team 
Concurrent  activity:  reflects  the  extent  to  which  members  of  a  team 
act  simultaneously 

Process  differentiation:  indicates  the  extent  to  which  a  team 
operation  is  differentiated  into  six  different  classes  of  activities 
(observing,  relaying,  manipulating,  computing,  deciding  or  supervising) 
Tnput  magnitude:  reflects  the  complexity  of  inputs  handled  by  team 
members 

.Sequence  predictability:  the  degree  to  which  the  course  of  team 
activity  can  be  predicted.  Predictability  i3  decreased  by  decisions 
made  by  team  members  and  inputs  received  ^rom  sources  outside  the  team. 

Tntra-team  dependence:  reflects  the  extent  to  which  a  team 
generates  the  inputs  which  go  to  its  members.  To  the  extent  that  a  team 
is  self-contained,  more  control  of  its  operation  i3  possible. 

Communication  media:  describes  the  different  means  of  communication 
that  a  team  employs 

Communication  significance:  reflects  the  extent  to  which  certain 
team  members  are  central  points  for  receiving  and  transmitting  messages. 

Supervisory  ratio:  reflects  eXtenr.  to  which  a  team  includes  members 
who  function  primarily  in  a  supervisory  capacity 

Output  irrevocability:  extent  to  which  team  outputs  have  little 
possibility  of  being  changed 

Anticipatory  cuing:  extent  to  which  cues  are  available  that  "warn" 
team  members  that  their  turn  to  act  will  occur  at  some  subsequent  time. 

Mrgeney:  speed  and  pressure  requirements  under  which  team  operation 
occurs 

Saturation:  extent  to  which  a  team  is  likely  to  receive  inputs  at  a 
greater  rate  than  it  can  handle  adequately 

Six  Navy  teams  on  the  DCS  Midway  were  observed  and  interviewed  in 
order  to  construct  a  structural  and  seouential  description  of  the 
communication  among  team  members  when  oerrorning  a  specific  task.  These 
descriptions  were  used  to  compute  values  on  the  first  ten  of  the 
fourteen  descriptive  variables  lust  cited.  The  six  teams  were  then 
compared  on  each  of  the  variables,  and  suggestions  for  further 
refinement  and  study  of  the  variables  were  made. 

Clanger,  M.  A  Claser,  *.  A  rayjaw  of  team  training  problems  (Prepared 
for  Office  of  Maval  P“?°archl.  Pittsburgh,  pa . :  American  Tnstitute 
for  Research,  fept^mber  (D^TO  »!0.  AD  O'7*  mil) 

Although  the  review  was  written  m  1rc>r-,  many  of  the  veam  research 
problems  identified  by  Olanzer  and  Claser  srill  exist  today,  and  many  of 
the  methodological  approaches  they  used  to  study  Navy  teams  could  be 
applied  to  other  types  of  tea^s.  Three  deficiencies  in  Naval  team 
training  were  identified:  lack  or  pearly  stated  principles  for  r.eam 


1  oo 


training  procedures,  lack  of  clearly  stated  criteria  ror  good  teams,  and 
lack  of  adequate  measuring  devices  for  team  behavior. 

One  of  the  malor  purposes  of  the  study  was  to  describe  the 
activities  of  five  Mavy  teams.  Tn  order  to  obtain  such  deseriotions , 
decisions  had  to  be  made  in  each  of  the  following  areas:  definition  of 
team,  selection  of  situations  in  which  to  examine  team  activity  /typical 
as  well  as  infrequent  situations) ,  definition  of  team  activity  (by  time 
units  or  by  acts} ,  length  of  the  mission  used  to  describe  the  team,  and 
weights  assigned  to  cyclical  and  peak  activity  periods.  Glanzer  and 
Glaser  recorded  the  sequence  of  team  activity  and  coded  acts  by  each 
team  member  according  to  input,  process  and  output.  In  addition,  each 
act  was  classified  for  content:  observation,  relay  of  information, 
manipulation,  decision,  computing,  and/or  supervising.  Glanzer  ann 
Glaser  stated  that  such  team  descriptions  can  be  used  to  relate  team 
characteristics  to  errors  (e.g.,  is  the  amount  of  simultaneous  activity 
related  to  probability  or  errors'5),  to  analyze  activity  content 
(relationship  of  content  to  training  and  operational  problems),  and  to 
identify  structural  characteristics  of  teams  and  their  relationship  to 
team  performance. 

Valuable  information  regarding  t°am  performance  was  obtained  by 
interviewing  instructors  in  order  to  determine  characteristics  of 
effective  and  ineffective  teams.  o.her  information  obtained  from 
interviews  included:  errors  made  by  team  members,  how  and  when  errors 
were  corrected,  and  the  extent  to  which  cross-training  of  team  members 
was  needed.  The  scarcity  of  team  performance  measures  wa3  noted.  Two 
techniques  citeq  for  improving  assessment  ann  analysis  of  teams  were  the 
overloading  method  and  the  subtraction  method.  General  factors  that 
should  be  considered  in  team  training  (fidelity  or  simulation,  feedback 
and  training  criteria)  and  in  the  construction  of  tean3  (number  of  men, 
distribution  of  special  skills,  supervisory  structure)  were  discussed 
briefly. 

Glanzer,  M  *.  Glaser,  R.  Techniques  for  the  s’.. joy  of  team  structure  and 

behavior.  Part  T;  Analysis  of  structure.  Psychological  Bulletin, 

into,  cA,  g1"’_r>o.  (DTTC  No.  AD  1?S  'll?) 

The  authors  reviewed  mathematical  techniques  for  summarizing  and 
describing  the  interactions  or  communications  within  a  group.  Although 
many  of  the  techniques  presented  wer“  originally  develoDed  for 
describing  patterns  of  personal  likes  and  dislikes  tor  other  group 
members,  some  of  the  techniques  can  also  be  applied  to  describing 
communication  patterns  between  grout  members.  ’lh“n  the  r^nort  was 
published,  some  of  the  mathematical  techniques  w®r»  1  imit.^q  f,o  handling 
binary  data,  end  therefore  aOUln  not,  hannie  multiple  eenmunications 
between  group  members. 

Gommunications  or  links  between  grown  members  were  summer  iced  in 
matrix  form,  e.g.,  rows  representing  the  sender,  aolumns  representing 
the  receiver,  and  cell  entries  repres"nrine  whether  or  not  a 
rel ationship  existed  between  a  particular  sender  and  a  particular 
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receiver.  Many  of  the  mathematical  indices  were  based  upon  matrix 
algebra  computations.  Sone  of  the  more  promising  techniques  for  team 
research  are  cited  briefly  below. 

An  index  of  concentration  was  described  which  reflects  the  extent  to 
which  messages  are  received  by  a  small  number  of  individuals  or  sent  by 
small  number  of  individuals.  A  status  index  was  described  that  can  be 
used  to  indicate  the  amount  of  material  that  comes  to  an  individual  both 
directly  and  indirectly  and  an  individual's  importance,  both  directly 
and  indirectly,  as  an  information  source. 

Some  techniques  for  comparing  groups  of  the  same  size  have  been 
developed.  Such  techniques  would  allow  comparison  of  teams  of  the  same 
typo  that  are  composed  of  different  personnel,  an  examination  o'r  change 
of  team  interactions  over  time,  and/or  estimation  of  the  discrepancy  of 
grouD  communication  from  an  ideal  or  required  pattern. 

Mathematical  techniques,  including  factor  analysis,  to  identify 
subgroups  were  discussed  as  well  as  the  use  of  graph  theory  to  determine 
the  role  of  key  or  liaison  positions  within  a  group  (i.e.,  positions 
that  serve  as  links  between  subgroups1'. 


Hackman,  J.  R.  Toward  understanding  the  role  of  tasks  in  behavioral 
research.  Acta  Psychologies,  1Qfi9,  J_1, 

Hackman  reviewed  various  attempts  at  defining  and  describing  tasks, 
and  then  proposed  a  general  approach  for  analyzing  the  effects  of  tasks 
that  should  be  considered  in  designing  research  studies  and  in 
determining  the  situations  to  which  the  study  results  are  gener alizahle . 
No  distinction  was  made  between  individual  and  group  tasks,  although  the 
focus  was  on  individual  tasks. 

Researchers  have  used  one  of  four  approaches  in  describing  tasks: 

(a)  task  qua  task  approach,  (b)  task  as  a  behavior  requirement,  (c)  task 
as  behavior  description,  and  (d)  task  as  an  ability  requirement. 

Hackman  concluded  that  the  task  qua  task  approach  has  the  advantages  of 
operational  specification  and  is  a  task  property  which  can  be  measured 
independently  of  the  behavior  to  which  it  is  expected  to  be  related. 
However,  such  description  may  not  always  be  possible  because  of  the 
large  number  of  descriptive  dimensions  that  can  be  applied.  Both  the 
task  as  behavior  description  and  task  a3  ability  requirement  approaches 
have  limits  in  that  researchers  need  some  other  means  of  describing  and 
classifying  independent  variables  other  than  in  terms  of  the 
characteristics  of  the  subject  (often  the  dependent  variables  in  the 
study)  to  which  they  wish  to  predict.  The  behavior  requirements 
approach  refers  to  specifying  those  behaviors  that  must  be  emitted  by  an 
individual  for  adequate  performance.  Gir.ce  they  will  differ  from  task 
to  tS3k  and  will  depend  only  on  what  the  task  demands,  such  requirements 
are  viewed  as  characteristics  of  the  task,  rather  than  as 
characteristics  of  the  subject. 

A  general  definition  of  task  was  proposed,  based  uDon  that  of  Gagne' 

(p.  in): 

A  task  may  be  assigned  to  a  person  (or  group)  by  an  external  agent 
or  may  be  self-generated.  Tt  consists  of  a  stimulus  complex  and  a 
set  of  instructions  which  specify  what  is  to  be  done  vis  a  vis  the 
stimuli.  The  instructions  indicate  what  operations  are  to  be 
performed  by  the  subject(s)  with  respect  to  the  stimuli  and/or  what 
goal  is  to  be  achieved. 

Hackman  stressed  three  aspects  of  this  definition:  stimuli, 
instructions  about  operations,  and  instruction  about  goal3.  Various 
systems  that  have  been  proposed  to  describe  each  or  these  asneets  were 
cited.  Some  dimensions  that  have  been  used  in  much  behavioral  research 
anply  to  more  than  one  aspect  of  the  task.  For  example,  the  stimuli  may 
be  ambiguous  and/or  the  operational  instructions  nay  be  ambiguous. 

A  general  model  of  analyzing  the  effects  of  tasks  was  then  Dronos«d. 
The  objective  task  input  must  be  specified  (i.e.,  stimulus  materials, 
instructions);  the  way  in  which  the  subject  redefines  ( perceives)  this 
input  must  be  considered;  the  subject  forms  hypotheses  regarding  how  to 
deal  with  the  task;  the  individual  performs  the  task  acouiring  what 
Hackman  calls  process-outcome  links  regarding  what  outcomes  result  from 
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what  processes;  some  type  of  feedback  regarding  the  outcome  is  obtained; 
and  the  individual  may  then  perform  the  task  again. 

Hannell,  T.J.,  t  Mara,  T.D.  Application  of  decision  making  and  team 

training  research  to  operational  training:  A  translative  technioue. 

"Inal  Report  (TR  NAVTRADEVCEN  ) .  Orlando,  Fla.:  Naval 

Training  Device  Center,  April  IQ^D.  (DTTC  Ho.  AD  0041, 

The  report  focused  on  the  problem  of  applying  training  research 
findings  from  laboratory-like  settings  to  operational  training 
situations  of  Navy  teams  that  emphasize  decision  making  behavior  (e.g., 
antisubmarine  warfare  and  antiaircraft  warfare  tactical  operations!.  A 
review  of  the  decision  making  literature  yielded  few  studies  on  the 
training  of  decision  making.  Decision  skills  were  distinguished  from 
decision  tasks  within  the  literature,  with  the  former  being  more 
inclusive  than  the  latter  (i.e.,  different  decision  tasks  may  reflect 
the  same  decision  skill).  Several  decision  skill  taxonomies  were  found 
in  the  literature  review.  The  one  developed  by  Sidorsky,  Houseman  and 
Ferguson  (1064)  was  used  by  the  authors  since  they  judged  it  to  be  the 
most  comprehensive  and  applicable  to  both  operational  training  and 
laboratory  situations.  This  taxonomy  is  summarized  below  (entitled  the 
ACADIA  Taxonomy  of  decision  skills,  p.  1^). 

Acceptance  Establish  characteristics  of  enemy  tactical 

unit  (or  external  entity) 

Change  Increase  relative  advantage  (informational 

of  functional)  of  own  tactical  unit 
vis-a-vis  enemy  tactical  unit 

Anticipation  Establish  future -status  (state  or 

intention)  of  enemy  tactical  unit  relative 
to  own  tactical  unit 

Designation  Maximize  congruence  between  own  tactical 

unit  capabilities  and  emergent  situational 
requirements 

Implementation  Resolve  the  tactical  situation 

Adaptation  Preserve  own  tactical  unit  in  face  of 

unexpected  circtnstances 

A  procedure  relating  observed  laboratory  performance  to  real-world 
performance  was  developed  by  fusing  on  decision-making  errors  (cal’ed 
behavioral  deficiencies  by  the  authors).  The  procedure  used 
deficiencies  rather  than  "annropr iale"  decision  tasks  since  deficiencies 
were  judged  to  be  easier  to  observe.  rive  categories  of  deficiencies 
related  to  decision  making  were  identified  (p.  1°). 
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Stereotypy 


Perseveration 


’ncompl  oteness 


l)ntim®liness 


Overgeneralization  of  a  particular  response 
in  a  ntmher  of  situations  to  the  point  that 
it  becomes  predictable  to  an  enemy 

Tendency  to  persist  with  a  source  of  action 
after  it  is  reasonable  to  make  a  new 
response  or  interpretation 

Ae  decree  to  which  the  decision  nak“r 
avails  himself  of  all  relevant  information 
in  the  tactical  situation 

Tendency  to  make  a  premature  move  or  delay 
too  long,  i.e.,  not  u3e  an  appropriate 
amount  of  time 


Senes  Tnconsister»oy  Performance  of  consistent  responses  based 

on  poor  logic  rather  than  overgeneraliza¬ 
tion  in  a  series  of  sequentially  dependent 
or  interrelated  actions 


Results  ‘"rom  the  training  studies  on  decision  making  were  then 
categorized  in  terms  or  both  the  decision  skill  taxonomy  and  the 
behavioral  deficiency  categories.  These  associations  w«re  th»n 
predicted  to  occur  in  Mavy  training  settings.  Observations  in  a 
submarine  trainer  and  a  real-world  submarine  exercise  wer®  made  to 
determine  the  relationship  between  the  training  study  predictions  and 
actual  team  decision  making  behavior.  “Hie  authors  concluded  that 
sufficient  overlap  occurred  between  the  predictions  and  actual 
observations  to  warrant  further  development  and  application  of  the 
technique  to  tactical  situations  and  problems.'" 

''elm,  ’J.P.  ^unction  description  inventory  as  a  human  Actors  test  and 
evaluation  tool:  An  empirical  validation  study  (Fourth  interim 
report).  Patuxent  River,  ’*d . :  Naval  Air  Test  Center,  Tuly  do,  1076. 
<PT7C  No.  AD  3C1d  10q) 


A  function  Ascription  Tnventory  (FOj)  was  developed  to  analyze  the 
operational  functions  of  aircraft  crevnenbers  and  to  supplement  the 
traditional  human  factors  engineering  fi®ld  testing  on  an  q-dA  airplane. 
^Operational  ^unctions  of  each  cre\/menbcr  were  defined  by  a  hierarchy  of 
roles,  duties,  and  tasks,  with  roles  h®in<»  the  broadest  category  of 
activity  and  ta3’<s  being  the  smallest  category  (e.g..  Role-system 
manager  ;  Duty— assess  aircraft  system;  Ask  1  -  assess  aircraft  system 
r°a.(Tiness  for  flight  prior  to  takeoff;  Task  ?  -  monitor  system  for 
proper  In-Hight  on°r ationsi .  Fach  roA,  duty,  and  task  was  rt«n  rated 
on  four  dimensions:  importance  for  mission  success,  frequency  of 
prtr Armanc® ,  aa®nua->y  or  training,  and  effectiveness  or  the  sva’-^n 
its°lf.  Fcale  values  used  for  each  dimension  wer®  provided  in  th« 
report.  Aerator  1udgen®nts  or  t.he  functions  ’iere  va’idat^d  with 
information  from  fi°ld  testing  of  the  aircraft,. 


Henriksen,  K.F.,  Jones,  D.R.,  Hannaman,  D.L.,  Wylie,  P.B.,  Shriver, 

W.L. ,  Hamill,  B.W. ,  A  Sulzen,  R.H,  Tdentif ication  of  combat  unit 
leader  skills  and  leader-group  interaction  processes  (.ARI  Technical 
Report  Alexandria,  Va . :  U.S.  Army  Research  Tnstitute  for  the 

Behavioral  and  Social  Sciences,  January  1°R0. 

See  reference  in  Section  B.  Many  o*“  the  leader  skills  cit»d  hy  the 
authors  as  crucial  in  combat  situations  and  engagement  simulation 
studies  refer  to  various  forms  of  interactions  between  th«  leader  and 
his  subordinates. 

Jacobs,  T.O.  Leadership  in  small  military  unit3  (HumRRG  Professional 
Paper  42-6R).  Washington,  D.C.:  George  Washington  University, 

Human  Resources  Research  Office,  December  Iff'0..  (DTTC  l?o.  Ah  fR? 

?4ct) 

See  reference  in  Section  01.  Procedures  were  developed  to  measure 
"teamwork"  or  coordination  activities  performed  by  the  Infantry 
squad/platoon  leader:  defining  behaviors,  ore-task  motivation, 
post-task  motivation,  handling  disruptive  influences,  getting 
information,  and  MCO  use  and  support. 

Hood,  P.D.,  and  others.  Conference  on  integrated  aircrew  training  (WADD 
Teohnical  Report  60-R?0).  Wright-Patter son  Air  roree  Rase,  Ohio: 

Air  Research  and  Development  Command,  '.-fright  Air  Development 
Division,  July  1  960.  (OTIC  Ho.  AD  *RR) 

See  reference  in  Section  A.  Several  research  projects  on  aircrew 
training  were  discussed,  with  emphasis  upon  the  nature  of  crew 
interaction.  Krumm  distinguished  two  types  of  crew  coordination: 
mechanical  coordination  where  individuals  must^ synchronize  their  actions 
according  to  standard  operating  procedures,  and  response  improvisation, 
where  crew  members  must  interact  to  solve  problems  ror  which  a  stock 
answer  is  not  available.  Instruments  developed  to  measure  crew  behavior 
and  knowledge  were  cited.  Distinctions  between  the  actions  of 
experienced  and  inexperienced  crews  were  made. 

*?nerr,  C.M.,  Nadler,  L.P.,  *■  Merger ,  L.F.  Toward  a  Naval  team  taxonomy 
(Interim  Report,  ONR  Contract  Ho.  N00m-S0-0-OR7) .  Arlington,  Va.: 
Mellonics  Systems  Development  Division,  December  loon, 

Bee  reference  in  Section  A.  One  part  of  the  taxonomy  developed  for 
Navy  team3  included  communication  patterns  within  a  team  and  the  nature 
of  the  network  established  to  accomplish  team  tasks. 

Lord,  R.O.  Group  performance  as  a  function  of  leadership  behavior  and 
task  structure:  Toward  an  explanatory  theory.  °rganizat ional 
pehavjor  and  Human  Performance.  1" .  ~ 

See  reference  in  Section  Cl.  The  relationship  between  task 
structure  and  leadership  behavior  was  examined.  Ta3k  structure  was 
varied  according  to  Shaw's  dimensions  of  decision  verifiability,  goal 


clarity,  goal  path  multiplicity,  and  solution  multiplicity.  Tt  was 
hypothesized  that  task  structure  and  leadership  behavior  would  he 
inversely  related  since  they  both  have  similar  effects  upon  task 
performance,  and  that  the  relationship  between  performance  and 
leadership  orientation  would  be  inversely  related  to  task  structure 
(i.e.,  for  tasks  with  high  structure  the  relationship  would  be  low,  for 
tasks  with  little  structure  the  relationship  would  be  high).  Results 
supported  the  first  hypothesis  hut  not  the  second. 

McRae,  A.V.  Interaction  content  and  team  effectiveness  (HumRRO 

Technical  Report  66-Id).  Uexsndr  ia ,  Va .  :  Human  Resources  Research 
Office  of  the  George  Washington  University,  HumRRO  Division  Ho.  4, 
June  1Q64.  (DTTC  Ho.  AD  gil) 

See  reference  in  Section  D.  Verbal  interactions  among  four-man 
problem  solving  groups  were  coded  into  three  basic  categories: 
organizational  interactions,  task-specific  interactions  and  residual 
interactions.  Task  specific  interactions  correlated  positively  with 
time  to  solve  problems  and  correlated  negatively  with  errors  when  time 
wa3  partialed  out  of  the  relationship. 

Meliza,  L.L.,  Scott,  T.D.,  A  Epstein,  K.T.  REALTRATH  validation  of 
rifle  squads  TT:  Tactical  performance  fART  Research  Report  1?ng). 
Alexandria,  Va.:  U. 55.  Army  Research  Institute  for  the  Behavioral 
and  Social  Sciences,  March  l^n, 

Bee  reference  in  Section  El.  As  part  of  the  REALTRATN  validation 
studies  on  rifle  squads,  tactical  performance  of  the  squad3  was 
observed.  Comparison  of  REALTRATU  squads  with  conventionally  trained 
squads  indicated  tactical  differences,  and  some  of  these  tactical 
differences  reflected  differences  in  team  coordination  and  planning. 

Such  process  measures  correlated  with  mission  success. 

Miller,  E.R,  "Situational”  interactions  -  A  worthivhile  concept? 

Hunan  Organization,  1PSR,  _1_7,  77_ij7. 

Miller  argued  that  three  types  of  interactions  should  be 
distinguished  within  work  teams:  originations ,  where  an  individual 
clearly  is  the  originator  of  an  activity  by  another  individual  through 
verbal  or  nonverbal  communication;  responses,  interactions  in  which  a 
person  clearly  responds  to  a  teammate  through  verbal  or  nonverbal  means; 
and  situational  Interactions,  which  refer  to  interpersonal  contacts  that 
are  determined  by  the  regular  flow  of  work  and  are  so  routinized  that  no 
verbal  or  gestural  communication  takes  place  li.e.,  the  situation 
dictates  the  timing  and  nature  of  some  interpersonal  contacts,  rather 
than  either  of  the  parties  originating  for  the  other).  Miller  cited  an 
essay  by  hurling  on  surgical  teams  where  such  situational  interactions 
were  stressed:  "This  is  the  highest  and  most  efficient  type  of 
cooperation  known.  Tt  is  possible  only  where  every  member  of  the  team 
knows  not  only  his  own  lob  thoroughly,  but  enough  about  the  total  job 
and  that  of  each  of  the  members  to  see  the  relationship  of  what  h«  does 
to  everything  else  that  goes  on"  (p.  Rh). 
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Miller  documented  the  importance  of  distinguishing  among 
originations,  responses,  and  situational  interactions  from  observations 
of  glass  working  teams.  Results  showed,  for  example,  that  only  the 
amount  of  originations  correlated  with  work  member  status,  and  that  the 
distribution  of  interactions  among  originations,  responses  and 
situational  interactions  varied  as  the  product  being  produced  required  a 
change  in  the  work  flow.  Miller  also  discussed  the  role  of  situational 
interactions  in  relieving  supervisors  from  constant  supervision  of 
subordinates. 

Mote.  -  Situational  interactions  are  also  quite  characteristic  of 
military  teams,  and  Miller's  three  categories  should  be  considered  when 
observing  such  teams. 

Nieva,  V.F. ,  Fleishman,  FI. A.,  A  Rieck,  A.  Team  dimensions:  Their 

identity,  their  measurement  and  their  relationships.  Washington , 
D.C.:  Advanced  Research  Resources  Organization,  Movember  197R. 

See  reference  in  section  A.  The  team  dimensions  identified  in  the 
report  specify  some  major  ways  in  which  team  members  interact  and  depend 
upon  each  other  in  carrying  out  team  tasks  (e.g.,  activity  pacing, 
response  coordination,  load  balancing).  The  report  was  a  conceptual 
effort,  rather  than  an  attempt  to  quantify  team  dimensions. 

Obermayer,  R.U.,  Vreuls,  1.,  Muckier,  F.A.,  Oonway,  F.J.,  A  Fitzgerald, 
J.A.  Combat-ready  crew  performance  measurement  system:  Final 
report  ( AFMRL-TR-t'i-ld  R  (I)).  Brooks  Air  Force  Rase,  Tex.:  Air 
Force  Systems  Command,  December  (DTIC  Mo.  AD  Bong  51  v) 

Obermayer,  R.W.,  A  Vreuls,  D.  Combat-ready  crew  performance  measurement 
system:  phasc  TTIA,  Craw  performance  measurement"  ( AFHRL-TR-74- 
IdR(TV)).  'Vooks  Air  rorce  Rase,  Tex.:  Air  force  Systems  Command, 
December  1Q7U.  (DTIC  Mo.  AD  ROdg  510). 

A  system/facility  for  measuring  combat  aircrew  performance  was 
described.  Of  particular  interest  for  team  research  were  the  six 
communication  categories  that  'vere  deen°d  important  to  measure  in  such  a 

system.  Timing  of  messages  -  new  crewmembers  often  fail  to  recognize 

what  i3  important  and  therefore  will  jam  norp  important  messages, 
provide  information  at  the  wrong  time,  delay  in  providing  information, 
or  not  provide  information  at  a  rate  that  permits  affective  response  by 
other  members.  Accuracy  of  the  message  is  critical  in  flight  perfor¬ 
mance.  brevity  of  the  message  -  in  combat  situations  radio  and  inter¬ 

phone  traffic  have  be®n  found  to  far  «xcead  channel  capacity;  a  standard 
vocabulary  was  proposed  to  reduce  this  problem,  lie  number  and 

frequency  of  communications  -  one  study  found  that  experienced  crews 

communicated  less  than  inexperienced  crews  during  routine  operations, 
but  communicated  more  frequently  during  weapons  delivery.  Instructors 
have  found  that  n°w  trainees  communicate  little  until  they  become 

knowledgeable.  Tnformation  content, - as  communication  skills  improve 

one  might  expect  that  the  information  transmitted  per  unit  of  time  would 
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increase.  Performance  changes  -  there  should  be  some  measure  of 

whether  a  communication  had  its  intended  “ffect. 


O’Brien,  G.  Methods  of  analyzing  group  tasks  (Technical  Report  Mo.  46). 

Mrbana,  Til.:  Department  of  Psychology,  Group  Effectiveness 

Research  Laboratory,  January  1067.  (DTIC  No.  AD  647  762) 

Distinctions  among  group  tasks  were  based  on  a  theoretical  rather 
than  an  empirical  perspective.  Three  forms  of  task  analyses  were 
identified  from  the  literature:  task-task  (task  considered  as  a  system 
with  component  parts  and  relations),  task-organization  (tasks  described 
by  relating  the  task  system  to  the  organizational  structure),  and 
task-person  (tasks  described  by  relating  the  characteristics, 
responsibilities,  and  abilities  of  group  members  to  specific  task 
characteristics).  The  primary  framework  for  classifying  tasks  was 
structural  role  theory.  Digraph  theory  and  matrix  algebra  were  applied 
to  task  definition  and  used  to  generate  indices  of  task  dimensions  such 
as  inter-position  co-ordination  and  goal  path  multiplicity. 

D'Prien,  G.  The  measurement  of  cooperation.  Organizational  Behavior 

and  Human  Performance,  106R,  3,  4?7_U7Q. 

O'Rrien  distinguished  between  two  forms  of  cooperation  - 

collaboration  and  coordination.  Collaboration  was  generally  defined  as 
the  extent  to  which  different  positions  are  allocated  the  same  subtasks, 
while  coordination  was  defined  as  the  extent  to  which  subtasks  allocated 
to  different  positions  need  to  be  sequenced  by  definite  precedence 
relationships.  Numerical  indices  of  coordination  and  collaboration  were 
presented,  based  on  structural  role  theory.  Indices  for  both  variables 
range  from  0  to  I.D.  "Die  formulas  were  based  on  matrix  operations  which 
summarized  the  sequences  among  the  subtasks  and  allocation  of  subta3ks 
to  positions  within  the  group. 

Dome  questions  that  remain  unanswered  are  the  mathematical  depen¬ 
dency  between  the  two  indices,  how  to  define  subtasks  in  different 
contexts  so  that  different  group  structures  can  be  compared,  and  how  to 
treat  mathematically  the  problem  of  task  repetition.  If  these  questions 
could  be  (or  have  been)  answered,  the  indices  could  provide  useful  tools 
in  the  comparison  measurement  of  military  teams. 

Roby,  T.R.  the  measurement  and  description  of  groups.  Behavioral 

Science ,  1067,  ?,  170.107. 

Roby  discussed  three  lev«l3  of  description  that  cap  be  applied  to 
groups:  response  aggregates  'the  raw  data,  the  sequence  of  group  member 
behavior) ,  behavior  indices  'summary  statistics  of  the  behavior 
sequences),  and  »ndogenes  (inferred  properties  of  groups  which  account 
for  behavior  patterns;  are  invariant  over  sampling  conditions'. 
Discussion  of  each  of  these  levels  was  rather  general.  A  basic 
assumption  was  that  the  levels  were  ordered  in  terms  of  increasing 
stability  and  increasing  difficulty  of  measurement. 


The  most  specific  discussion  pertained  to  the  response  aggregate 
level.  Such  data  should  be  Indexed  by  the  time  or  occasion  of 
occurrence,  the  substantive  or  functional  nature  of  the  behavior,  and 
the  persons  directly  concerned.  The  time  index  could  reflect  a 
chronological  scale,  be  related  to  a  set  of  external  events  such  as 
stimulus  input,  or  reflect  the  order  of  events  without  reference  to 
chronological  time.  When  the  article  was  Witten,  no  generally  accepted 
procedures  for  classifying  types  of  behavior  existed.  Three  major 
referents  were  describee:  measures  directed  at  specific  individuals, 
measures  directed  at  individuals  or  groups  that  are  unidentified,  and 
measures  reflecting  all  group  members  such  as  product  output. 

Roby,  T.R.,  K  Lanzetta,  J.T.  Considerations  in  the  analysis  o**  group 

tasks.  Psychological  bulletin,  FF(2),  RR-ini. 

The  authors  referred  to  the  general  neglect  of  task  parameters  in 
small  group  research  and  to  the  fact  that  hypotheses  concerning 
relationships  in  small-group  behavior  cannot  be  generalized  on  the 
strength  of  haphazardly  selected  tasks.  The  paper  presented  a  paradigm 
for  isolating  and  defining  important  group  task  characteristics  at  a 
relatively  molecular  level.  In  addition,  the  importance  of  identifying 
task  properties  at  a  higher  level  of  abstraction  that  serve  as 
intervening  variables  between  molecular  task  properties  and  task 
performance  measures  was  stressed. 

The  descriptive  paradigm  involved  a  four-stage  cycle  of  task  events. 
The  first  set  of  events  referred  to  task  input  variables  —  some  set  of 
events  that  occurs  in  the  group's  environment  such  as  variations  in 
input  displays  and  stress-inducing  stimuli.  The  second  set  of  events 

was  called  grouo  Input  activities  -  activities  within  the  group  that 

usually  focus  upon  the  process  of  collecting  and  disseminating 
information.  The  third  stage  of  events  referred  to  group  output 

activities  -  activities  within  the  group  made  in  response  to  relevant 

stimuli,  activities  such  as  decisions,  commands,  and  motor  and  verbal 
responses.  The  last  set  of  events  referred  to  task  output  variables  — 
all  environmental  conditions  that  are  in  any  way  affected  or  modified  by 
group  activities  (these  events  usually  form  the  basis  for  evaluation  of 
group  performance).  Fach  of  these  classes  was  then  described  according 
to  three  properties:  descriptive  aspects,  which  focus  on  the 
qualitative  nature  of  the  events  as  VFell  aS  their  frequency  and  possible 
measurement;  the  distribution  of  events  in  physical  space  or  with 
respect  to  other  events;  and  the  functional  behavior  of  events 
in  terms  of  their  occurrence  over  time  or  as  a  result  of  preceding 
events,  breakdown  of  group  activity  by  the  eour  event  classes  and  the 
three  types  of  event  properties  was  assumed  to  provide  a  "molecular  task 
description",  i.e.,  a  comprehensive  and  detailed  description  of  any 
task. 

However,  a  molecular  description  provides  little  basis  for  conveying 
the  meaning  of  tasks  in  osychologicsl  terms  or  for  comparing  tasks. 

Roby  and  Lanzetta  introduced  the  concept  of  "critical  demands"  to  bridge 
the  gap  between  molecular  task  properties  and  social  psychological 
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variables.  Critical  demands  were  defined  83  distinctive  features  of 
particular  tasks  that  require  group  behaviors  for  adequate  task 
performance.  At  this  early  stage  of  conceptualization,  no  procedures 
were  provided  for  identifying  critical  demands  or  for  relating  them  to 
molecular  properties.  Examples  of  critical  demands  were  orientation 
(determining  the  condition  of  variables  in  the  task  environment), 
mapping  (the  process  by  which  a  group  anticipates  or  learns  the 
consequences  of  various  action  alternatives),  and  jurisdiction  (the 
process  whereby  response  actions  are  chosen  and  decisions  implemented). 

Root,  R.T. ,  Knerr.  C.N.,  ^verino,  A. A.,  A  Word,  L.E.  Tactical 

engagement  simulation  training:  A  method  for  learning  the  realities 
of  combat  ( ART  Technical  Paper  ??0).  Alexandria,  Va . :  U.S.  Army 
Research  Institute  for  the  Behavioral  and  Social  Sciences,  August 


Problems  in  measuring  military  team  skills  under  emergent,  ever- 
changing  combat  situations  were  discussed.  A  list  of  the  data  elements 
recorded  uncer  two-sided  engagement  simulation  conditions  was  presented, 
as  well  as  the  type  of  summary  performance  data  available  from  such 
records. 

Scott,  T.D. ,  Meliza,  L.L. ,  Hardy,  G.D. ,  A  Banks,  J.H.  Armor /anti-armor 
team  tactical  performance  (ART  Research  Report  1?1R).  Alexandria, 

Va . :  H.S.  Army  Research  Institute  for  the  Behavioral  and  Social 
Sciences,  July 

See  reference  in  Section  FI.  As  part  of  the  RFALTRATN  validation 
studies  on  armor/anti-armor  teams,  the  tactical  performance  of  these 
teams  was  observed.  Comparison  of  successful  teams  vs.  unsuccessful 
teams  indicated  that  the  successful  units  were'more  effective  in 
planning  for  the  attack,  in  planning  how  to  denloy  their  vehicles,  to 
use  cover  and  concealment,  etc.  Such  process  measures  correlated  with 
mission  success. 

Shaw,  M.F.  Scaling  group  tasks:  A  method  for  dimensional  analysis. 

(ONR  Contract  NR  170-P66,  nonr-SRo(1 ) ) .  Gainesville,  Fla.: 
University  of  Florida,  July  (DTIC  No.  AD  Ml s  or») 

One  hundred  and  four  tasks  used  in  small  group  problem-solving 
research  were  scaled  on  ten  dimensions  using  Thurstone  and  Chave  scaling 
procedures.  The  ten  dimensions  selected  were:  cooperation 
requirements,  decision  verifiability,  difficulty,  goal  clarity,  goal 
path  multiplicity,  intellectual-manipulative  requirements,  intrinsic 
interest,  ooemtional  requirements,  poDulation  familarity,  and  solution 
multiplicity.  Reliability  of  the  resulting  scales  and  the  validity  of 
the  difficulty  scale  were  examined.  Data  were  factor  analyzed  in  an 
attempt  to  determine  the  actual  number  of  distinct  dimensions.  Three 
dimensions  were  judged  to  be  strong  and  relatively  stable:  difficulty 
(including  operational  requirements),  solution  multiplicity  (including 
decision  verifiability  and  goal  path  multiplicity',  and  cooperation 
requirements . 


Shaw  cautioned  that  the  scale  values  depend  on  the  homogeneity- 
heterogeneity  of  the  tasks  being  scaled.  A  complete  description  of  each 
task  was  presented  in  the  appendix  alone  with  the  scale  values  obtained 
for  each  task. 

Siegel,  A.T.,  4  Federman,  P.J.  Communications  content  training  as  an 
ingredient  in  effective  team  performance .  Ergonomics,  If*7"*,  IE, 
4dg_m^. 

See  reference  in  Section  FI.  The  first  study  reported  in  this 
document  focused  on  cross-validating  the  content  of  communications 
within  helicopter  crews.  Four  factors  were  examined:  the  probabilistic 
structure  of  the  communications,  evaluative  interchange,  hypothesis 
formulation,  and  leadership  control.  "Tie  second  nart  of  the  report 
focus«d  on  evaluating  the  effects  of  a  team  communications  program. 

*k>renson,  J.R.  Task  demands,  group  interaction  and  group  performance. 
Sociometry,  1171,  gtt.,  USg-UOg. 

See  reference  in  section  Cl.  The  relationship  of  input,  process, 
and  output  variables  within  three-nan  groups  was  examined  using  two 
types  of  intellectual  tasks  (productive  vs.  problem-solving),  five 
dimensions  of  group  behavior  during  conduct  of  the  task  (structuring, 
generating,  elaborating,  evaluating,  ano  requesting),  and  two  output 
measures  l product  quality  and  originality). 

Thibaut,  .J A  Telley,  H.H.  The  social  psychology  of  groups,  ’lew 
York:  Wiley,  logo. 

See  reference  in  Section  B.  Three  two-dimensional  categories  for 
classifying  tasks  were  presented:  steady  vs.  variable  states,  conjunc¬ 
tive  vs.  disjunctive  tasks,  and  correspondence  vs.  noncorrespondence  of 
task  outcomes. 

Warnick,  W.L.,  O'Brien,  R.E.,  Kraemer,  R.E.,  Mealy,  R.D. ,  A  Campbell, 
R.C.  Tbe  validation  of  the  ta3k  inventory  of  the  tank  company, 
platoon,  and  crew  and  the  development  of  conditions  and  standards  of 
the  task  inventory.  ( Vol  s .  I  and  TI,  HumRRO  RP_np_-’g_n) . 

Alexandria,  Va . :  Human  Resources  Research  Organization,  June  l*)711. 
(MTTS  Nos.  A T)  AOIM  goo  «n<j  i\j)  unig  E00) 

The  method  used  in  developing  task  inventories  for  the  tank 
company,  platoon,  and  crew  was  explained  and  the  resulting  task 
inventories  presented.  The  task  inventories  included  importance  ratings 
for  each  task  or  subtask,  the  company  and  platoon  elements  which  perform 
each  task,  and  the  conditions  and  standards  ror  each  task.  The 
method  ifivolved  applying  systems  engineering  to  deriving  perfor¬ 
mance  requirements  for  unit  training  and  training  test  development. 

The  authors  noted  that  application  of  the  task  analytic  procedure  to 
unit  tasks  is  quite  different  eron  applying  the  same  procedures  to 


individual  tasks.  The  two  most  commonly  used  criteria  of  individual 
performance,  speed  and  accuracy,  are  difficult  to  apply  to  unit  type 
tasks.  In  addition  it  is  important  to  identify  individual  tasks  which 
must  be  performed  as  part  of  a  unit  task  (t.g.,  command  decisions).  One 
of  the  difficulties  with  military  units  is  defining  what  a  unit  task  is, 
since  the  tasks  performed  by  a  unit  are  constantly  confounded  with 
individual  tasks  and  the  larger  organization  with  which  the  unit 
interacts  fe.g.,  emplacing  anti-personnel  mines  is  a  typical  example  of 
an  individual  task,  but  when  such  devices  must  be  emplaced  during  the 
defense  of  a  position,  it  becomes  a  unit  task).  A  critical  factor  in 
the  success  of  the  systems  engineering  approach  was  familiarization  with 
the  system  being  examined. 

'*heaton,  G.R.  development  of  a  taxonomy  of  human  performance:  A  review 
of  classification  systems  relating  to  tasks  and  performance 
( ATk-vpf _i ?/^P-TR— 1 t  Prepared  for  Advanced  Research  Projects 
Agency).  Washington,  D. f . :  American  institutes  for  Research, 
December  10f»P.  (DTT0  ’Jo.  AD  *Pn  411) 

The  author  reviewed  various  efforts  to  develop  a  taxonomy  of  htman 
performance,  ano  focused  mainly  on  the  general  approaches  that  have  been 
taken  rather  than  the  specific  taxonomies  that  have  been  developed.  One 
of  the  prohlems  in  classifying  tasks  is  the  definition  of  task  itself: 
tasks  can  be  defined  broadly  or  narrowly  and  tasks  can  be  defined  a3 
being  external  to  or  internal  to  the  individual.  General  approaches  to 
classifying  tasks  have  been  based  either  on  the  behavior/abilities  of 
the  operator  or  components  of  the  task.  The  four  general  approaches 
that  have  been  defined  in  the  literature  are  the  behavior  description 
approach,  behavior  requirements  approach,  ability  requirements  approach, 
and  task  characteristics  approach. 

The  classification  procedures  must  provide  reliable  classifications, 
mainly  through  operational  definitions  of  categories  and  training  of 
coders.  The  system  may  be  either  qualitative  or  quantitative  in  nature. 
However,  qualitative  systems  do  not  provide  for  determining  the 
similarity  among  tasks.  The  categories  themselves  should  relate  to 
behavioral  effects,  and  the  system  as  a  whole  should  be  efficient  and 
useful . 

Williges,  P.C.,  Johnston,  W.A.,  A  Rriggs,  O.F.  Pole  of  verbal 

communication  in  teamwork.  Journal  of  Applied  Psychology,  ihftfi,  SO, 

a-n_.ij'7o>  ~  — - 

Pee  reference  ir.  Section  Cl.  The  authors  applied  content  analytic 
prefectures  to  communications  \athin  two-man  aerial  control /intercept 
teams. 

U.S.  Army  Research  Tnstitute  of  environmental  Medicine  'M.SAR7FM)  Studies 
on  Sustained  Operations  within  Field  Artillery  Fire  Direction  Centers 

Stokes,  J.W. ,  Rand®ret,  L.F.  A  war  for  science .  Field  Artillery 
Journal,  IT'S,  Jan-Feb,  4S-U4. 


Panderet,  L.E.,  A  Stokes,  J.1/.  Interaction  process  analysis  of  gDC 
teams  in  simulated  sustained  combat.  (Paper  presented  at  a  MATO 
symposium  on  motivation  and  morale  in  Prussels,  Belgium).  Natick, 
Mass,:  11. 5>.  Army  Research  Tnstitute  of  Environmental  Medicine, 
.September  1QS0.  (a) 

Panderet,  L.E.,  A  Stokes,  J.V.  Simulated,  su3tained-combat  operations 
in  the  Field  Artillery  Fire  Direction  Center  (FDC^:  A  monel  for 
evaluating  biomedical  indices.  Proceedings  of  the  ^rny  Faience 
Conference,  IhPO,  (b) 

Panderet,  I..F.,  ^tokes,  J.W. ,  Fra.ncesconi,  R.,  Eowal,  D.M.,  A  Maitoh,  P 
Artillery  teams  in  simulated  sustained  combat:  Performance  and 
other  measures.  In  L.C.  Johnson,  D.  I.  Tepas,  W.P.  Colquhoun,  *  M.J 
Colligan  (Eds .  )j  Variations  in  work-sleep  schedules:  Effects  on 
health  and  performance.  Advances  in  sleep  research,  Vol ,  n ,  Hew 
York:  Spectrum  Publications,  in  press. 

See  reference  entry  in  Section  El.  The  series  of  reports  on 
sustained  operations  within  a  Field  Artillery  Fire  Direction  Center 
(FDC)  illustrates  the  many  types  of  process  variables  that  can  be 
examined  within  the  team  setting  as  well  as  the  changes  in  team  member 
interaction  that  occur  under  such  conditions. 


one 


G.  EVALUATION  OF  TEAM  AND  INDIVIDUAL  PERFORMANCE:  METHODOLOGY 


Instruments,  general  techniques,  and  guidelines  for 
measuring/evaluating  team  performance  are  cited  in  this  section.  Most 
of  the  articles  focused  on  military  settings. 


1.  Output  Measures 

Allulsi,  Mall  A  Chiles  ( 1^?) 
Baldwin,  Erenerickson  A  Hackerson 
(  men) 

Boldovici  (1070) 

Dees  (i960) 

Finley  et  al .  (I07?) 

Giordano  et  al.  (m'T7> 

G.lanzer  A  Glaser  (19*6) 

G1 an zer,  Glaser  A  vlaus  (1°*6) 
Havron  et  al .  (19*5) 

Uavron  et  al.  ( 1 9'79-197r,l 
Morley  &  Giordano  M°'79) 

Horrocks,  Heernann  A  Falk  (1n*9) 


King  et  al.  (19nr>) 

Knerr,  Root  A  Word  (197t>) 

Larson  A  Gander  MB'7*) 

Medlin  A  Thompson  Moon) 
Olmstead  et  al.  (1071) 

Schrenk,  Daniels  A  Alden  (I960) 
Smode,  Gruber  A  Ely  M°62) 
Sulzen  (1900) 

1/arniok  et  al.  (Iotij) 

Wheaton,  Fingerman  A  Boycan 
(1970) 

USARTEM  Studies  on  Field 
Artillery  FDC  (1077_ioQn) 


2.  Process  Measures 

rinlev  et  al.  (196Q,  19^0)  Knerr,  Root  A  Word  (1970) 

Giordano  et  al .  (1077)  Olmstead  et  al .  (1971) 

7,  General.  Procedures  for  Da tor mining  Derformance  Measures 


Poycan  A  Rose  (1o?7) 
Fleishman  ( 1 °69) 

Harris  et  al .  (197*) 
Larson  A  Sander  (I97g) 
Medlin  (1979) 


Medlin  A  Thompson  (1900) 

Mirabe-lla  (1979) 

O’Brien,  Kraemer  A  Haggard  (19'T*) 
Smode,  Gruber  A  Ely  (106°) 


11.  General  Recommendations  regarding  Measurement  Selection 

Briggs  A  Johnson  (lofifia,  10^6b)  Kubala  (1979) 

Connelly,  Coneau  A  Steinheiser  Warnick  A  Kubala  (197P) 

(loop) 

Glaser  A  Klaus  (19ft?) 

Alluisi  ,  E. A . ,  Ball,  T.J.,  A  Chiles,  W.D.  Group  performance  during 

four-hour  periods  of  confinement  (MRL-TDR-62— 70i .  Wr lght— Patter  son 
Air  Force  nasa,  Ohio:  Air  Forces  ^yjjtom  Command,  Behavioral 
Sciences  Laboratory,  June  19*2.  (OTIC  i'o.  AD  ?p3  FUP) 


The  reliability  of  two  measures  of  crew-group  performance  were 
examined.  One  measure,  target  identification,  stressed  individual 
proficiency,  while  the  other  measure,  code-lock  solving,  stressed  cr°w 
coordination  ( 6 -man  crew).  Gubscoras  on  each  task  had  high 
reliabilities.  The  author?  concluded  that  it,  is  "feasible  to  develop 


and  use  crew  tasks  to  neasure  "roup  performance  quantitatively  in 
activities  that  require  interactions  among  crew  members,  exchanges  of 
information,  cooperation,  and  coordination"  (p.  ?0). 

Ha Id win,  P.P. ,  "reder ickson ,  F.V. ,  A  Hacker  son,  F.C.  Mrcraft 

recognition  performance  of  crew  chiefs  with  and  without  forward 
observers  (HunRRO  technical  Report  ”0- IP'.  Alexandria,  Va .  :  Human 
Resources  Research  °rgani xation ,  August  1n70.  fOTTg  Ho.  An  71U  SI7) 

This  study  illustrated  one  methodological  i3sue  that  should  be 
considered  in  conducting  team  research.  A  comparison  was  made  of  air 
defense  crew  recognition  of  aerial  targets  with  and  without  the  presence 
of  forward  observer  teams.  A  simulated  environment  and  ad  hoc  teams 
were  used.  Accuracy  of  ■judgment,  remaining  engagement  time,  and 
comunication  sequence  were  the  primary  criterion  measures.  The 
analysis  showed  tv;o  types  of  crew  chiefs,  those  who  made  decisions 
earlier  wh°n  working  with  crews  than  when  working  alone,  and  those  who 
behaved  in  the  opposite  manner.  All  further  analyses  were  conducted 
separately  for  the  two  groups.  Results  on  the  criterion  measures  varied 
as  a  function  of  the  decision-making  style  of  th®  crew  chief.  The 
authors  felt  that  the  findings  could  have  occurred  because  of  the  ad  hoc 
crews.  The  men,  particularly  the  forward  observers,  were  not  performing 
in  an  official  military  leader-subordinate  relat ionship.  Therefore, 
both  the  forward  obs®rv®rs  and  the  chiefs  may  not  have  been  motivated  to 
perform  to  the  best  of  their  ability  and  may  not  have  represented  crews 
experienced  in  'k> rking  together  on  this  type  of  team  task. 

Roldovici,  J.A.  Analysing  tank  gunnery  engagements  for  simulator  based 
process  measurement  (ART  Research  Report  is?7,  Performed  by  Human 
Resources  Research  Organisation).  Alexandria,  Va.:  H.S.  Army 
Research  Institute  for  the  Pehnvioral  and  Social  Services), 

September  l<">7q. 

See  reference  in  Section  F.  Measurement  procedures  were  developed 
for  the  tank  gunner,  focusing  primarily  on  speed  and  accuracy  of  crew 
actions . 

Boycan,  F-.F.  A  Ros»,  A.M.  An  analytic  approach  to  estimating  the 

general  inability  of  tank  crew  performance  objectives  (ART  Research 
Memorandum  77-S1).  Alexandria,  Va . :  M.S.  Army  Research  Institute 
for  the  Pehnvioral  and  Social  Sciences,  September  1077.  (D^TC  No. 

AM  AO77  neo) 

Previous  work  had  identified  a  total  of  perrormanec  objectives 
that  could  be  required  of  tank  crews.  'w.jch  objectives  wer®  of  the  form: 
given  a  stationary  ''^OAiacc  -md  p  moving  tank  typ®  target  of  less  than 
1*00  meters  °ither  day  or  night,  th®  crew  will  engage,  using  a  battle- 
sight  method  of  fir®  and  th®  gunner's  p®ri  scope,  ""he  nr®s®nt  report 
described  a  procedure  for  identifying  an  optimal  subset  of  objectives  to 
be  tested,  sine®  it  <ras  not  r®®sibl®  t®  t®n«-  ® r®ws  on  a  large  number  of 
objectives . 


The  approach  employed  assumed  that  ’’the  more  task  elements  or 
behavioral  steps  that  any  performance  objective  has  in  common  with  other 
objectives,  the  greater  the  oommunality  among  those  objectives. 
Furthermore,  the  greater  the  oommunality,  the  greater  the  probability 
that  performance  on  the  one  objective  is  predictive  of  performance  on 
others"  (p.  fluster  analysis  was  used  to  identify  families  of 

performance  objectives.  A  generalizability  index  was  then  applied  to 
determine  which  objectives  within  a  family  would  be  most  predictive  of 
performance  on  the  other  objectives.  The  approach  could  be  applied  to 
other  team  situations  where  the  performance  domain  is  well  defined. 

Priggs,  O.E.,  A  Johnston,  V.A.  Influence  of  a  change  in  system  criteria 
on  team  performance.  Journal  of  Applied  Psychology,  1°66,  SO, 

(a)  ”  ”” 

fee  reference  in  faction  FI.  Priggs  and  Johnston  showed  that,  the 
complexity  of  the  criterion  measure  affected  training  performance.  In 
particular,  when  teams  had  to  switch  rron  a  simple  criterion  to  a 
complex  one.  they  continued  to  emphasize  the  simple  criterion  upon  which 
they  had  been  trained,  although  there  was  some  indication  that  the  team3 
may  have  been  trying  to  achieve  a  oompromise  between  the  two  criteria. 
Teams  adapted  easily  when  switching  from  the  complex  to  simple 
criterion . 

Priggs,  f.F. ,  A  Johnston,  V.A.  Laboratory  research  on  team  training 

(UAVTgADEVCFN  Colimbus,  Ohio:  Ohio  ftate  University,  May 

f b)  (PTTC  ’Jo.  AP  Hgg 

fee  reference  entry  in  fection  FI.  A  final  recommendation  by  the 
authors  was  that  "if  complex  criteria  are  found  in  the  evaluation  of 
performance  in  the  operational  context,  then  training  should  utilize  the 
same  comp1 ex  criteria  to  facilitate  team  performance  which  will  be 
judged  acceptable  in  the  operational  systems"  (p.  ?7). 

Connelly,  E.M.,  Comeau,  R.F.,  A  fteinheiser,  F.  Team  performance 
measures  Cor  computerized  systems  Final  Technical 
Report,  Contract  1  MPA-dOf-70_C-C?7iit  Conducted  for  Army  Research 
Institute  for  the  Behavioral  and  focial  foiences).  Vienna,  Va.: 
Performance  Measurement  Associates,  Movember  Iff0. 

fee  reference  in  faction  F.  Several  criteria  for  team  performance 
measures  were  cited.  Measures  must  be  comprehensive  in  that  they 
reflect  each  factor  than  affects  the  mission  performance  of  the  system. 
Measures  must  also  be  sensitive  in  that  they  repeal  tha  affect  of 
mission  performance  on  changes  in  the  performance  of  individual  tasks  or 
types  of  task3.  Performance  measurement  must  also  fake  info  account  the 
fact  that  n  ^p^nific  task  c an  havrt  a  unipue  effect  on  total,  mission 
ner  romance . 


non 


Dees,  J.W.  Rquad  performance  as  a  function  of  the  distribution  pf  a 
squad  radio  (HumRRn  TR  6Q-2M).  Alexandria,  Vs:  Runan  Resources 
Research  Organization,  December  19?i9.  (DTTC  No.  AD  T01  152) 

See  reference  in  Section  El.  Two  criterion  measures  of  Tnfantry 
squad  success  were  usee:  time  to  conplete  task  and  ratings  of  squad 
proficiency . 

Finley,  D.L.,  Obermayer,  R.W. ,  Rertone,  C.M.,  'leister,  D.  A  Muckier, 

F.A.  Hunan  performance  prediction  in  man-machine  systems  (Volume 
I).  A  technical  review  OJASA  CR-1M4).  Cnnoga  Park,  Calif.: 
Runker-Ramo  Corp.,  August  1070.  (STAR  M7O-?SS’T0). 

Finley,  R.L.,  Obermayer,  R.W.,  Rertone,  C.M.,  ‘leister,  D.  A  Muckier, 

F.A.  Human  performance  prediction  in  man-machine  systems  (Volume 
TTT).  A  selected  and  annotated  bibliography  (NASA  Contract  No. 
MARR-50RR1 .  Canoga  Park,  Calif.:  Runker-Ramo  Corp.,  August  1nS«. 
(star  »rn_?7P5ii. 

See  reference  in  Section  P.  The  authors  cited  the  need  to  describe 
group  behavior  in  either  the  innut,  processing,  or  output  stages  with 
such  variables  as  sensitivity  or  discrimination,  manipulation,  speed, 
selection,  flexibility,  knowledge,  memory,  general  reasoning,  deduction 
or  analysis,  integration  or  coordination,  prediction  or  feedback  usage, 
and  stamina  (p.  R5). 

Finley,  D.L.  Rheinlandcr,  T.W.,  Thompson,  E.A.,  A  Sullivan,  D..I. 

Training  effectiveness  evaluation  of  Naval  training  devices  Part  I: 

A  study  of  the  effectiveness  of  a  carrier  air  traffic  control  center 
training  device  (Technical  Report,  NAVTRAEdiJlpCEM  m_C_n?5R_l ) . 
Westlake  Village,  Calif.:  Hunker  Ramo,  Electronic  Systems  Division, 
August  197?.  (DTTC  No.  AD  *^1  RR6) 

See  reference  in  Section  El.  Measurement  procedures  distinguished 
between  team,  subteam,  and  individual  performance  within  a  Naval  Carrier 
Air  Traffic  control  training  device. 


Fleishman,  E.A.  The  prediction  of  total  task  performance  from  prior 

practice  on  task  components.  Hunan  ^actors,  1R55,  7,  IR-P”7. 

Although  the  study  focused  on  individual  rather  than  team 
performance,  the  research  paradigm  employed  may  be  applicable  to  team 
performance.  Subjects  practiced  the  components  of  a  three-dimensional 
task  singly  and  in  pairs.  Performances  on  these  single  and  doub’e 
components  were  then  related  to  performance  on  the  task  as  a  whole  and 
to  each  other.  The  main  conclusions  were  (p.  2<i):  the  best  predictors 
of  total  task  and  multiple  control  3ubt.asks  were  other  multiple  control 
subtasks;  the  particular  components  involved  saened  to  be  less  important 
than  the  fact  that  simultaneous  practice  had  occurred;  one  particular 
subtask  contributed  disproportionate!  y  to  predicting  hoTal  task 
performance;  and  prior  practice  on  "irrelevant"  subtasks  nav  be  just  as 
predictive  of  multiple  components  performance  as  "relevant"  components. 


am 


Part  of  the  explanation  of  the  part-whole  relationships  found  in  the 
study  require  explanation  at  a  higher  level  of  description:  either  in 
terns  of  common  ability  requirements  anon g  task  components  or  in  terns 
of  general  habits  or  behaviors  such  a3  scanning,  how  to  share  time 
efficiently,  and  general  patterning  of  responses. 

Giordano,  D. Mr  sin,  r>.  J.,  Tubal,  0. ,  t  Lutchendorf,  T.E.  Human 

Engineering  Laboratory  '*ortar  System  Test:  HEL^GT-I  <HEL  Technical 
Memorendin  lr'_7'Ti.  Aberdeen  Moving  Ground,  *W.:  11.5.  Army  Human 

Engineering  Laboratory,  April  1CTrr.  (DTIC  lb.  A!)  BOld  6QPL) 

Tbe  purpose  of  this  st.ucy  was  to  provide  baseline  performance  of  the 
aimm  mortar  indirect  fire  team.  Three  ground-mounted  ^Imm  mortar 
platoons  were  tested  during  registration  and  sheaf  adjustment  missions, 
shi't  missions,  and  polar-pilot  missions.  No  observations  were  made  or 
the  teamwork  required  by  the  forward  observers,  the  fire  direction 
center,  or  the  mortar  squats.  However,  observations  were  made  of  the 
coordination  among  each  of  th°se  units.  Information  was  provided 
regarding  methodological  controls  used  in  evaluation  of  each  unit  and 
the  measures  of  team  effectiveness  that  were  obtained. 

Glanzer,  &  Glaser,  P.  A  review  of  team  training  problems  (Prepared 
for  Office  of  Naval  Research! .  Pittsburgh,  Pa.:  American  Tnstitute 
for  Research,  September  (OTIC  lb.  AD  DTP  43*0 

See  reference  in  Section  c.  The  authors  discussed  team  measurement 
prohlens.  Procedures  applied  to  Navy  teams  were  described.  Two 
procedures  suggested  for  assessing  teams  were  the  overloading  and 
subtraction  methods. 

Glanzer,  H. ,  Glaser,  P. ,  A  Klaus,  D.J.  ‘’Tie  teen  performance  record:  An 
aid  for  team  analysis  and  team  training  ^Technical  Report: 
N7onr-T'Tqqg,  NP-T54-D7p} •  Pittsburgh,  Pa.:  American  Tnstitute  for 
Research,  December  1956.  (DTIC  No.  AD  123  615) 

The  report  described  the  procedures  u»®d  to  develop  th®  Team 
Performance  Pecord,  an  instrument  useq  to  pinpoint  performance  in  ffavy 
teams  that  need  improvement  and  performance  that  should  be  encouraged. 
Team  Training  Ouestionnaires,  the  Team  Performance  Records,  and  three 
preliminary  instruments  were  presented  in  the  appendices.  The  thirteen 
b“ha’/orial  categories  in  the  "ear.  performance  Pecord  were  cited,  but  th° 
record  itself,  and  accompanying  instructional  manual  were  not  presented 
in  the  report. 

“be  thirteen  performance  categories  ’.fere: 

Availability  and  readiness  o’1  equipment  and  materials 
Composition  of  group  and  assigr.meriv  o'*  members 
Prlefing  ar.e  preparation  oe  men 
Interest  and  morale 
fafety  precautions 
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Coramunication  procedures  and  coordination  of  information 

Knowledge  of  equipment  and  its  operation 

Knowledge  of  performance  of  individual  duties 

Judgement  and  planning 

Checking  and  monitoring 

Supervision  and  leadership 

Interchangeability  and  assistance  among  team  members 
Performance  in  emergencies  and  damage  control 

Closer ,  R. ,  A  Klaus,  D.  I.  Proficiency  measurement:  Assessing  human 
performance,  fn  R.M.  Gagne'  A  A.W.  Melton  (Eds.),  Principles  in 
system  development.  Mew  York:  Holt,  Rinehart  A  Kinston,  1Q6P. 

The  authors  discussed  proficiency  measurement  issues  and  problems. 
Although  most  of  the  article  focused  on  measuring  individual  perfor¬ 
mance,  many  of  the  issues  discussed  apply  to  measurement  of  team 
performance  as  well.  A  brief  review  of  four  major  attempts  to  measure 
military  group  performance  that  had  been  conducted  at  that  time  (i.e., 
1d^2)  was  presented.  The  authors  concluded  that  "assessing  the 
proficiency  of  multiman  systems  requires  a  careful  analysis  of  all 
variables  which  may  affect  group  output"  (p.  *171). 

Harris,  J.H.,  Campbell,  R.C.,  Oshorn,  W.C.,  A  Poldoviei,  J.A. 

Development  of  a  mode]  -job  performance  test  for  a  combat 
occupational  speciality.  Volume  To3t  development  (Final  Report 
PR  cn  fL)-7H-6''.  Alexandria,  Va.:  Human  Resources  Research 
Organization,  Movember  1D7R.  (DTTC  Mo.  AD  AO?q  in?) 

Th°  development  and  initial  testing  of  a  functionally  integrated 
performance  test  for  Armor  Reconnaissance  Specialist  (MOD  1 1D)  wa3 
described.  A  functionally  integrated  performance  test  was  defined  as  a 
lob  performance  test  which  evaluates  not  only  the  soldier's  mastery  of 
skills  and  knowledge,  but  also  his  ability  to  react  to  stimulus 
conditions  that  would  be  encountered  on  the  job,  by  embedding  tasks 
within  separate  testing  modules  'with  instructions  given  only  for  the 
first  task  in  each  module.  Completion  of  the  first  task  then  serves  as 
a  stimulus  for  starting  the  next  task.  Individual  skills  are  examined 
within  a  team  context.  Three  duty  positions  within  the  scout  squad  were 
examined:  scout  observer  (11D10),  vehicle  driver  (IlhRO),  and  vehicle 
commander  (110*10). 

The  report  described  the  procedures  used  to  identify  critical  tasks 
for  each  duty  position.  Performance  on  these  critical  tasks  was  then 
evaluated.  Te3t  development  consisted  of  th«  following  five  activities: 
development  of  the  missions  to  he  completed  by  the  squaq,  assignment  of 
mission  tasks  to  one  or  more  of  the  duty  positons,  establishing  the  t»st 
conditions,  determining  the  dimensions  on  which  performance  was 
assessed,  and  establishing  scoring  criteria. 

Results  focused  on  inter-rater  reliability  on  the  different  tasks 
examined,  ^peoi^ic  suggestions  for  improving  reliability  with  this  form 
of  testing  were  given.  "Hie  authors  concluded  that  functionally 


integrated  performance  tests  were  feasible  for  conbat  MOS,  however,  they 
are  expensive  to  develop  and  to  use.  Although  the  study  focused  on  the 
assessment  of  individual  proficiency  within  a  team  context,  the 
procedures  could  be  adapted  to  the  evaluation  of  t°am  skills  as  well. 

Havron,  M.D.,  Gorham,  W.A.,  Nordlie,  P.G.  A  Bradford,  R.G.  Tactical 
training  o'*  the  Tnfentry  rifle  squad  ^HumRRO  Technical  Report  IP). 
Washington,  D.C:  Psychological  Research  Associates,  George 
Washington  University,  June  icgg. 

°ee  reference  in  Gection  PI.  Several  measures  of  Tnrantry  squad 
performance  wer°  develoDed:  two  attack  missions,  two  defense  missions, 
two  patrol  missions,  and  the  leadarless  group  test. 

Havron,  ’'.B.  and  others.  Tmproved  Army  Training  and  Evaluation  Program 
CARTgpi  nethods  for  unit  evaluation  (7  vols.l.  (ART  Technical 
Reports  "rR-'To_'\?7  through  TR-tR-A?'5).  Alexandria,  Va .  :  H.5>.  Army 

Research  Institute  for  the  Behavioral  and  Social  Sciences, 

10'T0_i  070. 

This  reoort  series  examined  ways  of  improving  the  Army  Training  and 
Evaluation  Program  (ARTEP)  for  tank/mechanized  hattalion-size  Infantry 
units.  ARTEPs  are  U3ed  by  the  military  for  both  training  and  evaluation 
purposes.  Although  most  of  the  suggestions  for  improving  A.RTEPs 
pertained  to  battalion-size  exercises,  much  of  the  information  in  Volume 
IT  on  Analysis  could  also  be  applied  to  smaller,  squad-size  units.  This 
volume  focused  specifically  on  applying  principles  from  learning  theory, 
systems  operations/analysis ,  job  task  analysis,  psychometrics,  and 
tactical  theory  to  improve  the  planning  and  conduct  of  ARTEP  exercises 
and  to  increase  the  learning  achieved  during  such  exercises. 

Horley,  G.L. ,  *,  Giordano,  B.  J.  Hunan  Engineering  Laboratories  Battalion 
Artillery  Te3t:  HELBAT  t  (HEL  Technical  Memorandum  PU-^O). 

Aberdeen  Proving  Ground,  Md . :  Human  Engineering  Laboratories, 
September  iovo. 

The  nurpose  of  the  study  was  to  determine  the  ability  of  a  battalion 
of  self-proDelled  howitzers  (Minq)  to  deliver  surprise  fire  to  a  point 
target.  Three  artillery  battalions  w®re  examined.  No  observations  were 
made  of  the  teamwork  required  by  either  the  forward  observers,  the  fire 
direction  centers  (FDO),  or  the  howitzer  sections.  However,  information 
wa3  provided  regarding  evaluation  of  the  effectiveness  of  each  of  these 
teams.  For  example,  data  from  the  Fhg  were  compared  to  that  computed  by 
a  control  FDC.  Locations  of  targets  and  of  forward  observers  were 
predetermined  by  survey  teams.  r,ppcinl  filming  procedures  wer»  used  to 
identify  the  ooints  of  impact  of  the  artillery  rounds.  Times  to 
complete  missions  ror  the  t'verns  u»r»  compared  to  Army  standards. 
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Worrocks,  J.F.,  Heermann,  F. ,  *,  Kalk,  M.  A  study  of  selected  factors 
affecting  the  measurement  of  total  team  product  in  gunfire  support 
training  (Technical  Report:  VA VTRADFVCEM  iovq-O-U).  Colinbus, 
Ohio:  Ohio  Ftate  University  Research  Foundation,  November  iwo, 
(DTTC  No.  AO  *U?  hap) 

Two  different  measures  of  team  performance  'er»  compared:  assumed 
error  score  in  which  cancelling-out  effects  of  individual  errors  were 
eliminated  and  a  resultant  error  score  in  which  cancelling-out  effects 
could  occur.  The  laboratory  tasks  examined  were  based  upon  task3 
performed  by  ”avy  gunner  crews  (Ctg-PLOT  crews).  Three-  and  five-man 
teams  were  required  to  perform  a  serial-type  mathematical  task,  with  the 
output  of  the  first  individual  serving  as  input  to  the  second 
individual,  etc.  Two  levels  of  task  difficulty  were  examined.  Teams 
performed  the  task  f 0  times. 

Consistency  and  predictability  of  team  performance  were  not  related 
to  the  type  of  team  performance  measure.  The  authors  concluded  th3t  the 
criteria  for  selection  of  team  performance  measures  must  be  based  on 
other  factors,  in  particular,  convenience  and  meaningfulness.  In  light 
of  these  two  factors,  they  recommended  the  resultant  error  score. 

The  authors  also  noted  that  inconsistency  in  team  performance  can  be 
produced  by  variables  other  than  the  criterion  measure.  Tn  particular, 
team  training  may  not.  be  of  sufficient  duration  to  produce  stable 
performance,  individual  team  members  learn  at  different  rates  and 
therefore  produce  unstable  team  performance,  and  monotonous  tasks  may 
have  a  detrimental  effect  upon  individual  performance  thereby  producing 
unstable  team  performance. 

King,  F.  ,  Stein,  F.S.,  Sevilla,  F.R.,  A  Seed,  R..J.  Artillery  engagement 
simul ation  (ART  Technical  Report  IPUB).  Alexandria,  Va.:  H.S. 

Army  Research  Tnstitufce  for  the  Pehavioral  and  Social  Sciences,  May 
Ihpn. 

An  engagement  simulation  procedure  for  Field  Artillery  batteries, 
including  the  FTST  (Fire  Support  Team),  the  FDC  (Fire  Direction  Center), 
and  the  howitzer  crew  was  described.  By  determining  the  data  actually 
set  on  a  howitzer  gun  after  a  simulated  (dry)  firing,  the  corresponding 
point  of  impact  could  he  calculated  and  an  artillery  simulator  placed  at 
the  point  where  a  round  would  land  if  live  ammunition  were  used.  A 
communication  system  was  established  to  integrate  the  artillery  battery 
(FTST,  FDC,  gun  crews)  with  the  artillery  engagement  simulation  (ARFS) 
system  ^Chief  controller,  fire  makers  to  place  the  simulators,  gun 
controllers  to  observe  data  on  the  gun,  and  a  Fire  Marker  Control  Center 
to  calculate  the  burst  locations). 

The  artillery  battery  improved  its  sneer),  accuracy,  and  consistency 
of  performance  during  the  simulation.  The  authors  recommended  that 

development  or  the  system  should  continue  -  to  validate  the  system 

with  actual  maneuver  troops  and  '>xf.onci  it  to  oth°r  indirect  fire  systems 
such  as  mortars. 
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Knerr,  C.H.,  Root,  R.T. ,  A  Word,  L.E.  An  application  of  tactical 
engagement  simulation  for  unit  proficiency  measurement. .  ( ARI 

Technical  Paper  ?R1).  Alexandria,  Va.:  U.S.  Army  Research 
Institute  for  the  behavioral  and  Social  Sciences,  July  lO^n. 

The  authors  discussed  problems  in  measuring  team  and  unit 
proficiency  in  field  training  where  modern  battle  conditions  are 
simulated  las  represented  by  REALTRAP1  and  ARTEP  situations),  Objective 
casuality  assessment  is  the  primary  focus  in  such  contexts  (targets 
engaged,  firer  that  accomplished  the  engagement,  and  time  of 
engagements.  However,  additional  data  must  be  obtained  to  determine  why 
casualties  occurred  and  to  evaluate  systems  whose  missions  may  be  other 
than  target  engagement  (e.g.,  target  detection,  relay  of  information). 
Authors  stressed  the  importance  of  training  observers,  specifying  the 
behavior  to  be  recorded  as  concretely  as  possible,  and  recording 
observations  irtmneaiately .  The  need  to  record  data  on  external  events 
that  may  affect  training  outcomes  was  cited  (e.g.,  nature  of  the 
opposing  forces,  missions,  weather,  terrain),  as  well  as  the  use  of 
checks  or  probes  to  establish  thrt  accuracy,  completeness  and  validity  of 
the  observations  (e.g.,  establish  known  location  points  before  the 
training  exercise  begins) . 

Eubala,  A.L.  Problems  in  measuring  team  effectiveness  (HumRRO 
Professional  Paper  ?-'")).  Alexandria,  Va.:  Hunan  Resources 
Research  nrganization ,  January  (DTTC  'to.  AD  Anuq  560) 

One  of  the  problems  in  measuring  team  effectiveness  is  that  of 
defining  effectiveness;  choosing  the  appropriate  MOEs  fneasures  of 
effectiveness).  Examples  were  giv°n  of  situations  where  the  wrong  MOEs 
or  the  exclusion  of  critical. MOEs  could  have  led  to  the  wrong  decision 
about  effectiveness.  Eubala  felt  that  measurement  of  performance  in  a 
team  context  should  be  reserved  for  only  those  tasks  that  are  truly  team 
t,a3ks,  i.e.,  "tasks  which  require  cooperation  or  coordination  to  the 
extent  that  skills  must  be  practiced  in  a  team  situation  in  order  to  be 
optimized"  (p.  4).  The  relative  merits  of  one-sided  versus  two-sided 
military  test  situations  l without  or  with  aggressor  forces)  and  of 
process  versus  outcome  measures  were  discussed.  The  author  concluded 
that  process  evaluations  are  needed  to  provide  feedback  to  training 
managers,  yet  outcome  evaluations  meet  the  n°eds  of  field  commanders. 
However ,  it  is  difficult  to  obtain  process  information  from  a  two-sided 
test  and  even  more  difficult  to  obtain  outcome  information  of  the  kind 
desired  by  commanders  '‘ron  a  one-sided  t°st.  Further  'Compounding  the 
problem  are  the  limited  resources  available  for  »v»n  one  type  of  test, 
much  less  two  tynes  of  tests. 


Larson,  D.A.,  fander,  S.T.  Development  of  unit  performance 

effectiveness  measures  using  Delphi  procedures  (NPRDC  TR  72-1?). 

Tan  Diego,  Calif.:  Navy  Personnel  Research  and  Development  Center, 
September  107g.  (OTIC  No.  AD  A<"M<;  nftg) 

The  Marine  Corps  Tactical  Warfare  Analysis  and  Evaluation  System 
CTWAE*>)  involves  the  recording  and  evaluation  of  unit  and  individual 
performance  in  field  exercise  environments.  TWAES  requires  that 
contextual  factors  which  moderate  performance  be  considered.  Up  to  the 
time  of  the  study  umpire  staffs  had  made  subjective  evaluations  of  such 
factors.  An  evaluation  system  which  reduces  inter.judge  variability, 
provides  improved  evaluation  criteria,  and  normalizes  ratings  across 
units  to  account  for  contextual  variables  was  deemed  necessary. 

In  order  to  meet  these  goals,  response  measures  which  reflected  unit 
effectiveness  (e.g.,  ability  to  navigate,  intelligence  gathering, 
physical  condition)  and  contextual  variables  which  moderate  unit 
performance  (e.g.,  terrain,  weather)  had  to  be  identified.  Judgments  on 
the  importance  of  response  and  contextual  factors  were  obtained  by  u3ing 
the  Delphi  procedure  with  a  sample  of  senior  field  grade  officers. 
Ratings  on  the  response  and  contextual  factors  at  the  individual,  team 
and  command  levels  within  squad-comnany ,  company-battalion,  and 
battalion-brigade  breakdowns  were  obtained.  The  next  phase  of  the 
program  is  to  integrate  the  response  and  contextual  items  into  field 
evaluations  to  obtain  initial  reliability  and  validity  data. 

Medlin,  S.M.  Pehavioral  forecasting  **or  REALTRATM  combined  arms  (ARI 
Technical  Paper  765).  Alexandria,  Va . :  U.f.  Army  Research 
Institute  for  the  nehavioral  and  Social  Sciences,  May  1<vrq. 

The  feasibility  of  board  war  gaming  as  a  forecasting  technique  for 
determining  behavioral  benchmarks  against  which  unit  performance  in 
engagement  simulation  exercises  could  be  compared  was  investigated. 
Dituation-3pecific  forecasting  was  used,  meaning  that  the  forecasting 
was  geared  to  particular  exercise  conditions  (e.g.,  force  ratios, 
terrain,  weapons  mix).  The  pilot  study  described  in  the  report 
represented  an  initial  step  in  assessing  the  similarities  between  data 
collected  using  the  forecasting  method  and  data  collected  during 
engagement  simulation  exercises .  A  further  step,  not  examined,  would 
have  been  to  have  military  experts  examine  the  results  of  each  data 
collection  procedure  to  determine  if  they  could  distinguish  between  the 
simulated  and  real  data.  Tr  not,  then  the  tv;o  data  sources  could  be 
considered  identical. 

The  game  players  were  «ith«r  captains  'dao  were  scheduled  to  serve  as 
company/team  commanders  in  the  combined  arms  engagement  simulation 
itself  or  lieutenants  from  the  same  units  who  had  lust,  participated  in 
the  field  exercises.  Manuev^r  routes  of  the  two  opposing  forces  and 
casualty  data  from  the  war  gam®  and  H“ld  ex^rcis®  were  compared.  The 
author  concluded  that,  in  general,  the  manuever  routes  s°“nei 
comparable,  except  that  the  field  exercise  routes  were  more  complex. 


(Field  control  over  unit  elements  i3  more  difficult  than  game  board 
control).  Tn  general,  casualty  data  were  similar  as  well. 

The  goal  of  the  ART  program  is  to  validate  the  forecasting 
procedure.  f*nce  validated,  the  technique  car.  he  used  to  generate  a 
distribution  of  outcomes  to  which  engagement  simulation  outcomes  can  be 
compared.  "Tn  this  manner,  the  engagement  evaluation  system  will  become 
criterion-referenced,  and  unit  performance  in  tactical  operations  can  be 
evaluated  systematically  and  scientifically"  (p.  2s). 

Medlin,  f>.H.  ,  A  Thompson,  p.  Fvaluator  rating  of  unit  performance  in 
field  exercises:  A  multidimensional  scaling  analysis  ( ART 
Technical  Resort  URR).  Alexandria,  Va.:  U.3.  Amy  Research 
Institute  for  the  behavioral  and  "ocial  Sciences,  April  12R0. 

feeling  techniques  were  applied  to  expert  military  judgement  data  to 
explore  how  military  judges  evaluate  unit  performance.  Tn  the  first 
part  of  the  study,  military  judges  rated  armor/anti-arnor  unit 
oerformances  as  described  in  '/ritten  narratives  of  IF  field  exercises, 
’’ultidimensional  scaling  techniques  indicated  that  three  dimensions  were 
used  in  making  these  ratings  »rith  one  dimension  being  dominant.  Tn  the 
second  phase  of  the  study,  the  nature  of  these  three  dimensions  was 
explored  by  having  military  judges  rank  the  IS  narratives  with  respect 
to  twelve  attributes.  Scaling  analyses  indicated  that  the  dominant 
dimension  reflected  overall  performance,  and  the  other  two  weaker 
dimensions  reflected  use  of  indirect  fire  and  use  of  TOVls.  However, 
when  the  best  and  worst  performance  narratives  v.'ere  excluded  from  the 
analysis,  leadership  functions  and  tactical  skills  appeared  as  the  two 
secondary  factors  in  judging  performance. 

The  authors  recommended  replication  of  the-  results  and  further  3tudy 
of  the  military  judgement  process.  The  results  could  have  been  a 
methodological  artifact  due  to  the  nature  of  the  narratives  themselves. 
°n  the  other  hand,  the  dominant  overall  performance  dimension  may  have 
resulted  from  the  fact  that  all  aspects  of  unit  tactical  skills  may 
really  change  in  unison,  or  that  judges  use  a  general  dimension  because 
they  do  not  know  what  other  dimensions  to  consider,  hot?  to  assess 
performance  on  other  dimensions,  or  how  to  assimilate  information  from 
other  dimensions  to  arrive  at  a  single  evaluation  of  unit  performance. 

Mirabel la.  A,  Criterion-r®f®renced  system  approach  to  evaluation  of 
combat  units  (ART  Research  Memorandum  73-21),  Alexandria,  Vn.: 

H.3.  Army  Research  Tnstitute  for  the  behavioral  and  Model  faiences, 
September  in'70. 

Various  measures  of  the  effectiveness  of  military  units  participat¬ 
ing  in  engagement  simulation  exercises  wer®  presented,  and  their 
possible  relevance  t.o  the  diagnosis  of  training  derici®ncies  discussed. 
In  addition,  methods  for  establishing  performance  standards  of  units  in 
engagement  simulation  conditions  were  cited:  ARTFt>  evaluator  ''controller 


estimations ,  use  of  the  Delphi  technique  by  military  experts,  board 
games,  analytic  math  models,  and  computer  simulation. 

The  report  presented  pilot  results  obtained  with  ARTEP  evaluator/ 
controller  estimations.  MG  Os  acting  as  squad  leaders  were  asked  to 
estimate  the  performance  of  rifle  squads  with  varying  levels  of  training 
in  both  movement  to  contact,  and  hasty  defense  missions.  The  four  levels 
of  training  were:  only  basic  combat  training,  passed  level  ?  of 
Tnfantrv  ART^p,  passed  level  ?  of  ARTEP  and  had  three  or  more  days  or 
POPE"  training,  and  combat  experienced  rangers.  The  HCOs  were  given  a 
brief  scenario  description  followed  by  questions  recording  the  maximum 
and  minimtn  distances  between  fire  teams,  if  the  enemy’s  observation 
post  would  be  detected  prior  to  crossing  a  critical  nbase  line,  the 
likelihood  of  the  squad  taking  the  observation  post,  time  estimates  ror 
various  mission  phases,  casualty,  estimates,  ^>t.c.  Results  indicated 
that  MEOs  discriminated  among  training  levels,  but  that  there  was  much 
variation  in  their  predictions  within  each  training  level  ^i.e.,  l^>rge 
standard  deviations  relative  to  the  means'! . 

O'Prien,  P.E.  ,  Kraemer,  R.E.,  A  Haggard,  D.F.  Procedures  for  th° 
derivation  of  mission-relevant  unit  task  statements 
(MumRRO-TR-^E-U ) .  Alexandria,  Va .  :  Human  Resources  Research 
Organization,  May  (DTTC  Ho.  AD  AGIO  fi7g) 

A  method  for  systems  engineering  of  unit  training  wan 
presented.  Six  ma.lor  steps  were  described:  system  familiarization, 
mission  analysis,  task  identification,  development  of  task  inventor: ^s , 
selection  of  tasks  for  training,  and  task  analysis.  These  steps  w°re 
applied  to  three  tank  units:  company,  platoon,  and  crew.  Actual 
development  of  Army  training  programs  and  tests  was  not  addressed,  since 
these  tasks  are  the  resDonsibility  of  the  appropriate  Army  service 
schools.  Problems  associated  with  the  method  were  summarized.- 

Olmstead,  .1.  A.,  Powers,  T.  R. ,  Caviness,  J.  A.,  A  Maxey,  .1,  L. 

Selection  and  training  for  small  independent  action  forces: 
development,  of  materials  and  procedures  MlumRRO  Technical  Report 
71-V7).  Alexandria,  Va.:  Human  Resources  Research  Organization, 
August  1071. 

Small  Tndependent  Action  Forces  ( 7 TAP)  are  small  comhat  elements 
designed  to  carry  out  operations  independent  of  parent  units  in 
insurgency  environments.  They  perform  a  variety  of  critical  functions 
and  onerat.e  under  arduous  and  stressful  conditions.  The  purpose  of  the 
report  was  to  describe  procedures  that,  had  been  developed  for  selecting 
and  training  personnel  to  serve  in  Gtap  units. 

A  team  task  motivation  questionaire  was  used  to  m°asure  the  degree 
to  which  a  team  member  was  tean-ori°nted  or  self-oriented.  Items  were 
taken  from  an  iten  pool  used  previously  by  C.  George  at  HunRRG  in  some 
team  training  research.  Results  did  show  higher  team-oriented  scores 
for  the  special  forces  than  for  the  control  group  fnot  special  forces). 


r>ne  of  the  criterion  proficiency  measures  used  to  evaluate  the  C>^\F 
was  a  performance  test  composed  of  sixteen  situations  that  samDlea 
performance  in  the  following  areas:  use  of  weapons  (e.g.,  Niffti  rifle, 
grenade  launcher,  machine  gun),  requesting  fire  support,  radio 
communications,  patrolling,  battlefield  movement,  sound  detection, 
helicopter  insertion  and  extraction,  land  navigation,  first  aid,  human 
target  detection,  and  physical  conditioning.  Special  sites  were 
constructed  for  3uch  testing.  Linited  information  on  the  testing 
procedures  was  given. 

Sohrenk,  L.P.,  Daniels,  ^.V.,  A  Alden,  D.G.  Study  of  long-term  skill 
retention  (NAVTRADEVCEN  Technical  Report  1RRP-1).  St.  Paul,  Minn.: 
Honeywel  1 ,  April  I960.  (DTTG  No .  AD  SOS  S7p> 

See  reference  in  Section  El.  Special  tests  to  evaluate  the  perfor¬ 
mance  of  Navy  anti-submarine  rocket  teams  were  develoDea.  Parallel 
forms  were  created  and  the  tests  were  also  scaled  in  difficulty. 

Snode,  A.E.,  Gruber,  A.,  A  Fly,  J.H.  The  measurement,  of  advanced  flight 
vehicle  crew  proficiency  in  synthetic  ground  environments 
(MRL-ThR_h2_?,  Prepared  for  Air  ^orce  Systems  Command,  Pehavioral 
Sciences  Laboratory).  Stamford,  Conn.:  Dunlap  A  Assoc.,  Id'S?. 

(DTTC  No.  AO  unpi 

The  main  focus  of  the  document  was  on  measurement  issues  and 
problems  surrounding  crew/team  measurement,  using  flight  crew  examples 
and  aDDlieations.  Overall,  The  report  nre3entert  major  factors  that 
should  be  considered  in  the  measurement  of  team  performance.  The 
authors  indicated  that  present  measures  and  measurement  methods  are 
often  inadequate,  failing  to  adeauately  address  such  issues  as  the 
behaviors  that  are  critical  to  proficient  performance,  the  best  measures 
of  particular  activities,  the  range  of  conditions  under  which  measures 
should  be  taken,  etc.  Traditional  measurement  issues  (reliability, 
validity,  scale  of  measurement,  subjective  vs.  objective  measures,  etc.) 
were  discussed  as  well  as  issues  uniquely  related  to  team  measurement. 

The  authors  stated  that  the  question  of  what  is  "crew  coordination" 
remains  unanswered .  Group  dynamics  researchers  have  examinated 
coordination  in  terms  of  member  roles  and  status;  other  researchers,  in 
term3  of  tasks,  i.e.,  as  individuals  in  a  single-man-machine  system 
where  effectiveness  is  determined  by  such  factors  as  resDonse  adequacy, 
sequence  oh  performance,  and  timeliness  of  behavior.  The  task-oriented 
approach  was  taken  by  the  authors. 

Two  r.yp^s  of  crew  coordination  were  identified:  synchronization  of 
action  within  a  crew,  referring  primarily  to  mechanical  coordination  by 
means  of  formalized  standard  operating  crew  procedures;  and  crew 
improvisation  reflected  in  the  extent,  to  which  members  interactively 
solve  nroble^s  wher e  there  is  no  standard  solution  immediately 
avai'ab]0.  The  authors  speculated  that  high  degrees  of  both  forms  of 
coordination  may  be  reflected  in  relatively  little  time  spent,  in 
interacting  and  Tow  amounts  of  communication. 


Factors  such  as  the  purpose  of  the  team/system  can  influence 
measurement  aims,  ff  particular  interest  was  the  discussion  of  how  the 
level  of  learning  of  the  crew  can  influence  both  what  13  measured  and 
the  precision  of  measurement  required. 

Six  basic  steps  for  developing  an  effective  measurement  system  ware 
identified:  conduct  a  system  and  job  analysis;  identify  important  and 
critical  tasks;  determine  performance  requirements  for  the  important 
tasks;  select  measures  appropriate  to  the  behavior  to  be  evaluated; 
determine  conditions  under  which  to  measure  critical  tasks;  and  decide 
on  techniques  for  recording  measurement  d.ata  and  for  combining  separate 
measures.  Each  of  these  areas  was  illustrated  with  flight  crew 
measures,  feven  major  classes  of  measures  (on  a  quantitative- 
qualitative  continuum)  were  also  cited:  tines,  accuracy,  frequency  of 
occurrence,  amount  achieved  or  accomplished,  consumption  or  quantity 
used,  behavior  categorization  by  observers,  and  condition  or  state  of 
the  individual  in  relation  to  the  task.  The  authors  stressed  the  need 
to  measure  performance  under  various  task  loadings  and  under  important 
environmental  conditions. 

fulzen,  R.H.  The  effects  of  repeated  engagement  simulation  exercises  on 
Individual  and  collective  performance  (Paper  presented  at  American 
Educational  Research  Association  annual  meeting,  Roston,  Mass.). 
Alexandria,  Va.:  Army  Research  Institute  for  the  Behavioral  and 
Social  Sciences,  April  10R0. 

A  movement  to  contact  engagement  simulation  (RE\LTRATM)  exercise  wa3 
conducted  with  a  rifle  squad  in  a  defensive  position  and  a  dismounted 
platoon  as  the  opposing  or  enemy  Vorce.  The  same  rifle  squad 
participated  in  IB  exercises,  with  the  membership  of  the  attacking 
platoon  changing  from  repetition  to  repetition.  Bata  were 
collected  on  both  individual  performance  and  on  collective  (i.e.,  team, 
total  rifle  squad)  performance. 

Two  major  indices  of  collective  performance  for  the  rifle  squad  were 
developed  using  casualty  data.  The  rirst,  called  an  achievement  index, 
considered  enemy  casualties  produced  by  direct  and  indirect  fire 
relative  to  the  number  of  enemy  personnel  in  the  exercise.  A  gradual 
improvement  over  time  was  round  with  this  index.  The  second  index, 
called  a  conservation  index,  considered  th*»  avoidance  of  casualties  by 
the  rifle  squad.  Tn  essence  this  incex  represented  the  survival  of  the 
squad.  Very  little  change  o',or  time  occurred  with  this  index. 

Mar  nick,  W.L.,  ’■  ^ubala,  A.L.  A  rtucy  or  selected  nrohiens  in  armor 
operations  (ART  Technical  Report  Alexandria,  Va.:  II. S. 

Army  Research  Tnstitut°  ror  rh»  ncpavioral  and  ^ocial  Sciences, 
Vovemher  lovg.  (RTTC  ”0.  AB  AOBd  oaai 

The  fourth  section  of  the  report  contamen  a  1  ircritufo  review  on 
deriving  measures  of  effectiveness  ror  military  teams,  and  presented 
current  proe«>quroS  0f  measuring  Vank  gunnery  effectiveness.  The  authors 


concluded  that  no  formal  guidelines  exist  for  developing  measures  of 
team  effectiveness,  and  that  the  selection  of  such  measure  is  primarily 
intuitive  and  often  guided  by  expedience  rather  than  logic.  Selection 
of  the  wrong  measures  of  effectiveness  or  exclusion  of  critical  measures 
can  lead  to  wrong  decisions  about  team  effectiveness. 

The  authors  discussed  the  difficulty  in  distinguishing  t®am  from 
individual  tasks,  and  of  determining  when  the  team  product  is  more  than 
the  sum  of  individual  ec<-ort-3>  "he  fuzzy  distinction  between  individual 
and  team  3kills  was  illustrated  with  tank  crew  tasks.  For  example,  the 
tank  driver  must  maintain  speed  keep  the  tank  as  stable  as  possible. 
I3  this  an  individual  driv°r  skill  or  does  such  performance  depend  upon 
interaction  between  r,h»  driver  and  tank  commander  .and/or  the  driver's 
knowledge  of  how  the  crew  o“r forms  in  particular  situations?  Another 
example  »iv»n  was  that  of  acauiriru*  a  target.  Do  crew  members  scan 
independently  < no  teamwork  involved'  or  can  search  sectors  overlao  with 
crew  members  adapting  to  eapp  other's  shortcomings0  Tn  more  general 
terms,  difficulties  arise  wh«n  investigators  try  to  operationally  define 
cooperative  or  interdependent  behavior  amon^  crew  members. 

Problems  in  developing  reliable  measures  of  effectiveness,  the 
relative  merits  of  using  one_3ided  versus  two-sided  tests  (i.e.,  without 
or  with  military  assessors)  to  measure  team  performance,  and  the  rela¬ 
tive  merits  of  process  and  outcome  measures  were  presented,  finally, 
some  guidelines  for  developing  measures  of  tank  crew  effectiveness  in 
areas  other  than  tank  "unnery  were  presented.  The  critical  step  in  this 
process  involved  identifying  team  tasks  and  subjecting  such  tasks  to  the 
final  ludgment  of  military  experts. 

'./arnick,  ’\L.,  n'Prien,  R.F.,  Kraomer,  R.F.t  Healy,  R.T).,  A  Campbell, 
R.C.  Tie  validation  of  the  task  inventory  of  the  tank  company, 
p latoorT,  and  crew  and  the  development  of  conditions  and  standedr d s  of 
the  task  inventory.  1  Vo  1 s .  T  and  TTt  HumPRO  RP-Ptr-vg-iJ ) . 

Alexandria,  ’la . :  Human  Resources  Research  Organization,  June  197U. 
(NTT11  Nos.  At.  An-|c  con  and  AO  Ah"IF  bnp) 

fee  reference  in  Section  F.  "individual  and  unit  tasks  with  the  tank 
crew  and  tank  platoon  war®  distinguished.  Authors  discussed  some  of  the 
problems  in  applying  traditional  task  analytic  procedures  to  unit  as 
opposed  to  individual  tasks. 

Wheat  on,  G.?.,  ^ingerman,  °.'L,  A  roycan,  G.G.  Development  of  a  mod'’ l 
tank  Tunn^r  v  test  (. ART  cR-vR-A0;!) .  Alexandria,  Va.:  II.  f.  Army 
Research  Tnstitute  ror  the  Pehaviorcl  and  "ocial  °ci.cnccs,  August 
IP7TC  Vo.  AD  APCi  ice) 

The  rrocedur “3  us°d  in  developing  a  t«sk  of  tank  crew  gunnery 
performance  were  described  leal  led  a  "’able  ViTT  in  the  military 
community).  The  methodology  us®d  to  sample  gunner  tasks  from  families 
or  tasks  was  presented,  r>r,d  has  b,’nn  previously  described  by  Poyean  and 
Pose  General  scoring  procedur?s,  crew  quel  iciest  ion  criteria, 

skill  diagnosis,  prediction  of  combat  performance  from  gunnery  tests, 


ana  use  of  gunnery  scores  for  crew  motivation  were  aiscussed.  The 
report  clearly  illustrates  both  the  practical  problems  and  theoretical 
issues  involved  in  measuring  team  performance  in  applied  settings. 

IJ.S.  Irnv  Research  Tnstitute  of  Environmental  !,edicine  (US4RTEM)  Studies 
on  Sustained  Operations  within  Field  Artillery  Fire  Direction  Centers. 

Stokes,  ,  A  handeret,  L.F.  A  war  '‘or  science.  ciela  Artillery 

Journal ,  1070,  Jan-Feb,  4d-a».  ~~ 

Banrieret,  L.E.,  *•  Stokes,  J.W.  Tnteraction  process  analysis  of  FDC 
teams  in  simulated  sustained  combat.  (Paper  presented  at  a  MATO 
symposium  on  motivation  and  morale  in  Brussels,  Belgium'.  Vatiek, 
Mass.:  11. S,  Army  Research  institute  of  Environmental  Medicine, 
September  1 0HO.  (a) 

Panderet,  L.F.,  A  Stokes,  J.'l.  Simulated,  sustained-combat  operations 
in  the  Field  Artillery  Fire  Direction  Center  (FPCA:  A  model  for 
evaluating  biomedical  indices.  Proceedings  of  the  Army  Sciences 
Conference,  loop,  \  i^-lRI.  (bl 

Banderet,  L.E.,  '"tokes,  J.V. ,  Francesconi,  R. ,  Kowal,  D.M.,  A  Maitoh,  P. 
Artillery  teams  in  simulated  sustained  combat:  Performance  and 
other  measures.  Tn  L.C.  Johnson,  D.  T.  Tepas,  ••f.P.  Colquhoun,  A  M.J. 
Colligan  (Eds .  \  Variations  i.n  work-sleeo  schedules:  Effects  on 
health  and  performance.  Advances  in  sleep  research,  Vo.l.  7.  Hew 
York:  Spectrum  Publications,  in  press. 

See  reference  entry  in  Section  El.  The  series  of  reports  on 
sustained  operations  within  a  Fi^ld  Artillery  Fire  Direction  Center 
(cDCl  illustrates  the  many  tyr»°s  of  criterion  variables  that  can  be 
examined  within  a  team  setting. 


H.  VARIABLES  RELATED  TO  TEAM  BEHAVIOR:  METHODOLOGY 


Techniques  developed  for  measuring  social  aspects  of  the  team 
process  are  presented  in  this  section.  The  articles  focused  on 
techniques  applied  to  military,  rather  than  small  group,  situations. 

1.  Leader  Activities 

Lange  K  Jacobs  ( 1 9^0 > 

7.  Member  Perceptions  of  rach  Other 

Cafferty  K  Streufert  (1971!  Nelson  h  Berry  ( 1 9^8 > 

McGrath  (1°61)  Sorenson  (1977) 

7.  Team  Motivation 

Hum  R  RO  (1<vm 

4.  Sources  of  Reinforcement 
Eaton  (1977) 

Oafferty,  T.P.,  A  Streufert,  S.  The  ^roup  viewed  from  the  vantage  point 
or  the  individual:  Effects  of  environmental  ambiguity  on  evaluative 
attitude,  perceived  competence,  and  perceived  influence  of  central 
and  peripheral  group  members  (Technical  Report  No.  77).  LafayeJJte, 
Tnd.:  Purdue  University,  April  1971.  (OTIC  Mo.  AD  7a?  wf,) . 

The  authors  examined  the  influence,  competency,  and  overall 
evaluation  of  group  members  as  perceived  by  other  group  members. 

Results  showed  that  in  an  ambiguous 

environment  (ie.,  little  relevant  information  related  to  group  tasks  is 
provided)  a  central  group  member  was  perceived  as  having  greater 
influence  than  a  peripheral  group  member.  Similar  ratings  occurred  on 
the  evaluative  and  competency  dimensions.  The  authors  concluded  that 
the  results  suggested  that  a  more  ambiguous  environment  work3  in  favor, 
of  a  central  group  member  and  to  the  detriment  of  a  peripheral  group 
member  in  terms  of  the  relative  pow'r  each  can  exert  on  an  individual 
who  interacts  with  them  on  a  joint  task.  Use  of  such  internal  ratings 
within  the  military  context  may  provide  an  additional  perspective  on  the 
behavior  of  military  teams. 

Eaton,  N.K.  Performance  motivation  in  ar^or  training  (»RT  Technical 

Paper  ?ni).  Alexandria,  Va.:  U.s.  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences,  Ft.  Knox  cield  Unit,  September  107fl. 
(DTTG  Ho.  AD  AOfii)  Oljv). 

Gee  reference  in  Section  U.  *n  instrument  vas  aeveioned  to  measure 
the  sources  of  rewards  available  to  armor  crewmen,  ranging  from 
recognition,  tangible  rewards,  intrinsic  rewards,  to  self-actualiza¬ 
tion.  Relationships  among  motivation  subscores  and  between  the  motiva- 


tion  scores  and  tank  crew  gunner  performance  were  examined.  Although 
the  source  motivation  instrument  focused  on  individual  motivation/ 
rewards,  similar  techniques  could  he  developed  for  team-level 
motivation/rewards. 

Hackman,  J.  R.  Tests,  questionnaires  and  tasks  pf  the  group  effectiveness 
research  laboratory  (Technical  Report  Mo.  24,  OMR  Contract  MR 
10^-1472,  MOMR-1.' RR4  (16) ) .  Mrbana,  Til.:  Group  Effectiveness 
Research  Laboratory,  University  of  Illinois,  July  1065.  (DTTC  Mo. 

AD  627  R12) 

This  report  described  briefly  the  tests,  questionnaires  and  tasks 
used  in  the  study  of  small  group  research  at  the  Group  Effectiveness 
Research  Laboratory  from  iqg1-iqf4.  The  instruments  were  used  in 
projects  supported  by  the  Office  of  Maval  Research  and  the  Advanced 
Research  Projects  Agency. 

HumRRf*.  STAF  selection  procedures  (HumRRO  RDP-04-71-7M .  Alexandria, 

Va.:  Hunan  Resources  Research  Organization,  Division  Mo  <4,  Ft. 
Henning,  Ga . ,  December  io71. 

The  document  presented  the  tests  which  comprised  the  STAF  Selection 
Mattery,  a  battery  designed  to  predict  the  probability  that  an 
individual  would  be  successful  in  complete  Small  TndeDendent  Action 
Forces  (SIAF)  training  and  would  be  effective  in  hi3  performance  in  STAF 
operations.  One  of  the  instruments  was  designed  to  measure  motivation 
for  teamwork,  called  the  Team  Task  Motivation  Questionnaire  (TTMQ) .  The 
TTMQ  consists  of  twenty-four  two-choice  items,  some  of  which  focus 
directly  on  Tnfantry  squad3  and  platoons  but  could  be  modified  for  other 
types  of  Army  teams.  This  questionnaire  was  cited  by  George  et  al. 

0  967)  and  Olmstead  et  al.  (1071)  in  their  studies  of  Tnfantry  squad3. 

Lange,  C.J.,  A  Jacobs,  T.O.  Leadership  in  Army  Tnfantry  platoons: 

Study  IT  (HumRRO  Research  Report  5).  Alexandria,  Va.:  George 
Washington  University,  Human  Resources  Research  Office,  July  I960. 

( (DTTC  No.  AD  240  R95). 

The  reliability  and  validity  of  the  Leader  Activities  Questionnaire 
(for  Tnfantry  platoon  leaders)  were  examined.  The  questionnaire  was 
comnosed  of  s»ven  leadership  dimensions:  defining,  pre-task  motivation, 
post-task  motivation,  handling  disruptive  influences,  getting 
information,  MCO  use  and  suoport,  and  other  activities.  Four  criterion 
variables  were  used:  subordinates’  ratings  of  platoon  leader, 
subordinates'  rating  of  platoon,  subordinates'  belongingness 
questionnaire,  and  superior's  rating  of  platoon  leader.  Validity 
coefficients  for  the  leadership  dimensions  were  similar  to  those 
obtained  in  previous  studies  and  were  judged  satisfactory.  More 
information  on  each  or  these  dimensions  can  b”  found  in  Jacobs,  T.O. 
Dasic  problems  in  sm°ll-unit  leadership.  Fort  Penning,  Ga.:  HumRRO 
Division  "o.  4,  April  196*.  (DTT,  Mo  AD  ^  . 


McGrath,  J.E.  Assembly  of  quasl-therapeutic  rifle  teams  (Technical 

Report  No.  13).  Urbana,  Til.:  University  of  Illinois,  Department 
of  Psychology,  Group  Effectiveness  Research  Laboratory,  July  1961. 
(DTTC  No.  AD  6R0  20U). 

See  reference  in  Section  D.  McGrath  measured  the  extent  to  which  an 
individual  perceived  a  teammate  as  warm,  supportive  and  accepting.  This 
instrument  wa3  presented  in  an  appendix. 

Nelson,  P.D.  A  Perry,  N.H.  Cohesion  in  Marine  recruit  platoons. 

Journal  of  Psychology,  1963,  6<>t  6g_71.  (DTTG  No.  AD  667  616) 

A  mathematical  procedure  for  estimating  the  degree  of  cohesion  from 
sociometric  interper sonal  choice  data  within  Marine  Corps  platoons  was 
presented.  Cohesiveness  remained  moderately  3table  from  the  second  to 
the  tenth  w^ek  of  training  with  the  most  cohesive  platoons  at  the  end  of 
training  being  those  whose  membership  remained  intact  throughout 
training.  Dyads  were  the  most  frequent  substructure  within  platoons. 
Cot.esivenes3  was  related  to  the  homogeneity  of  the  platoon  members'  age, 
platoon  members'  education,  and  geographical  region  of  residence. 
Cohesiveness  did  not  correlate  with  individual  member  performance,  but 
did  correlate  moderately  with  positive  attitudes  toward  the  Marine 
Corps.  No  measures  of  platoon  effectiveness  were  obtained. 

Sorenson,  J.R.  Group  member  traits,  group  process,  and  group 
performance.  Human  Relations,  IQ??,  26,  679-666. 

Sorenson's  model  of  group  process  assumes  that  task  demands  act  both 
directly  and  indirectly,  through  member  traits,  to  shape  group  task 
behavior,  which  in  turn  shapes  the  quality  of  group  performance.  The 
experimental  design  of  this  study  illustrates  one  way  of  examining  such 
effects.  Since  the  particular  traits  investigated  f remote  associates 
proficiency  and  cognitive  social  differentiation)  are  not  viewed  as 
particularly  crucial  to  military  teams,  the  study  results  are  not 
presented.  Sorenson  created  four  groups  composed  of  members  that  varied 
on  two  traits  (high-high  group,  two  high-low  groups,  low-low  group). 

Each  type  of  group  was  exposed  to  two  types  of  problem-solving  tasks  on 
which  two  measures  of  group  performance  were  obtained.  Five  measures  of 
group  behavior  during  the  problem-solving  activity  were  also  measured. 
Performance  differences  among  the  four  groups  wer®  examined,  with  the 
process  variables  and  initial  trait  differences  used  to  explain 
performance  differences. 


I.  STATE  OF  THE  ART  REPORTS 


The  following  articles  describe  needed  theoretical  and  conceptual 
developments  within  the  small  group/team  field,  questions  that  need  to 
be  investigated  in  future  research  efforts,  recent  technological  and/or 
theoretical  developments  that  might  yield  a  pay-off  for  team  research 
and  training,  and  needed  methodological  changes.  These  articles  are 
based  on  both  team  and  small  group  research  efforts. 

1.  Theoretical  and  Conceptual  Meeds 

Porgatta  et  al .  (1°F91  McGrath  A  Altman  MQfifi) 

Goldin  A  thorndyke  (10RQ1 

2.  Research  Questions  to  Address 

Borgatta  et  al  .  (1dgo>  Meister  (1d7M 

Goldin  A  Thorndyke  (19P0!  Thorndyke  A  Weiner  (19PQ! 

Hackman  A  Morris  (1°Mg)  Wagner  et  al . 

McGrath  A  Altman  (19?61 

R.  Methodological  Tmprovements 

Porgatta  et.  al.  (logo’*  McGrath  A  Altman  Mcam 

Hackman  A  Morris  n«7<3) 

Application  of  Technology 

Defense  Science  Pd.  (id7*;>  Popelka  A  Knerr  MePO) 

Hood  et  al.  (Idfio)  Thorndyke  A  Weiner  Mono) 

Porgatta,  E.  F. ,  Lanzetta,  J,  T. ,  McGrath,  J.  E. ,  A  Stroctbeck,  F.  L. 
Report  o'*  the  task  group  on  team  functions.  (Report  submitted  to 
the  Office  of  Science,  Director  of  Defense  Research  and 
Engineering!.  Washington,  D.C.:  Smithsonian  Institution,  Research 
Group  in  Psychology  and  the  Social  Sciences,  August  IQpQ.  (DTTC  No. 
AD  2RR  R?q) 

The  task  force  report  on  team  functions  described  the  current  state 
of  team  research,  pointed  to  areas  that  need  to  be  studied  in  more 
depth,  and  made  general  recommendations  regarding  future  military 
investments  in  the  area  of  team  research.  Described  below  are  the  major 
research  needs  identified  by  the  task  Borne. 

Systematic  study  is  required  of  the  amount  of  variance  in  team 
productivity  that  can  be  accounted  for  by  team  composition, 
organization,  and  training,  as  well  as  the  amount  of  degradation 
contributed  by  poor  composition  and  organization  that  can  be  overcome  by 
manipulation  of  other  variables  (o.  G> 

Systematic  attention  must  be  given  to  team  effectiveness  criteria, 
i.e.,  how  well  the  team  does  what  it  is  assigned  to  do,  the  extent  to 


which  the  team's  performance  outputs  contribute  to  the  overall  task  or 
mission  of  the  larger  system  of  which  it  is  a  part,  and  the  contribution 
of  member  performances  to  total  team  performance  (p.R).  Measures  of 
final  output  as  well  as  measures  of  intermediate  output  should  be 
examined.  Few  studies  have  attempted  to  relate  criterion  effectiveness 
to  measures  of  group  process  or  interaction  (p.Q). 

Group  research  has  tended  to  overlook  the  importance  of  task  and 
situation  variables.  Yet  it  is  generally  recognized  that  many  of  the 
research  questions  in  the  team  area  are  intelligible  only  when  one  knows 
the  task  performed,  and  that  team  research  findings  have  a  very  narrow 
range  of  generalization.  Research  is  needed  on  task  dimensions  that 
would  allow  generalizable  predictions  from  team  research  (p.  111. 

’Jo  one  has  yet  demonstrated  convincingly  that  the  composition  of  a 
team  has  an  important  effect  upon  team  efficiency.  Research  is  needed 
to  identify  the  conditions  which  maximize  the  importance  of  team 
composition  factors  and  to  identify  the  individual  traits  and  rules  for 
composing  a  team  so  that  group  process  and/or  products  are  maximized  (p. 
1*0.  'lost  studies  have  examined  personality  dimensions  rather  than 
skill  variables,  and  few  studies  have  examined  both  personality  and 
skill  variables  (p.  16). 

There  is  a  lack  of  adequate  theory,  method,  and  data  to  provide 
guidance  in  the  selection  of  training  problems  and  research  approaches. 
The  task  force  felt  that  this  dearth  of  information  will  probably 
continue  unless  military  support  is  given,  since  few  civilian  agencies 
appear  to  have  a  need  to  generalize  to  a  variety  of  teams  and  hence  few 
support  research  on  problems  other  than  those  related  to  human  relations 
training.  Future  support  is  needed  to  help  develop  principles 
applicable  to  the  training  of  teams  to  operate  mu' ti-man-machine 
systems;  to  develop  an  adequate  theory  of  group  learning;  to  investigate 
relationships  between  situation  and/or  task  demands  and  team  training 
requirements;  to  determine  optimal  lengths  and  phases  of  individual  and 
team  training;  and  to  examine  factors  affecting  the  degree  of  transfer 
from  training  tasks  to  operational  ones  (p.  20). 

Defense  Science  hoard.  Summary  report  of  the  task  force  on  training 
technology.  Washington,  D.C.:  Office  of  the  Director  of  Defense 
Research  and  Fngineering,  1Q76.  (See  also,  Alluisi,  F.ft.  Lessons 
from  a  study  of  defense  training  technology.  Journal  or  Fducatjonal 
Technology  Systems.  107*,  S,  ^-7^,)  — — 

See  reference  in  Section  F2.  ’Die  board  stressed  the  n«eq  to  apply 
developments  in  training  technology  to  crew/group/team/unit  training. 
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Hackman,  J.R.,  l  Morris,  C.G.  Group  tasks,  group  interaction  process, 
and  group  performance  effectiveness :  A  review  and  proposed 
integration.  Tn  L.  Berkowitz  (Fd.1,  Advances  in  experimental  social 
psychology  (Vol.  °).  Hew  vo r k :  Academic  Press,  1975,  pp. 
fDTTC  Vo.  AD  7 95  997) 

Ssa  reference  in  Section  B.  Tn  this  article  Hackman  and  Morris 
identified  some  research  needs;  examine  process-per formance 
relationships  and  input-process  performance  relationships,  with  a 
focus  on  group  interactions  critical  to  group  effectiveness  in  addition 
to  describing  what  happens  within  a  group.  Sequences  of  interaction, 
rather  than  summary  frequencies  or  rates  of  interaction,  need  to  be 
recorded  and  related  to  task  goals  and  strategies.  Procedures  that 
permit  analysis  of  more  than  two  people  over  relatively  long  periods  of 
time  should  be  developed.  A  system  for  categorizing  small  group  tasks 
nf>eds  to  be  developed,  and  proeess-per formanee  relationships  should  then 
be  examined  within  classes  of  tasks. 

Hood,  P.D.  and  others.  Conference  on  integrated  aircrew  training. 

'■  WA PD  Technical  Report  50-7P0).  Wright-Patterson  Air  Force  base, 
Ohio:  Air  Research  and  Development  Command,  Wright  Air  Development 

Division,  July  10*0.  (DTTC  Ho.  AD  pi\n 

See  reference  in  Section  A.  The  latest  develoment3  in  aircrew 
simu’ators  were  presented.  Both  software  and  hardware  needs  were 
discussed.  ( Mote  the  196d  date  of  the  report. ) 

Goldin,  S.F.,  x.  Thorndyke,  P.W.  (Eds.)  Tnproving  team  performance; 
Proceedings  of  the  Rand  team  performance  workshop  (R-P606-QNR ) . 

Santa  ’bnica,  Calif.":  Rand  Corporation,  August  10RO. 

The  series  of  papers  presented  at  the  workshop  related  to  team 
performance,  research  on  teams,  and  team  training.  "Die  value  of  the 
papers  resides  primarily  in  the  variety  of  perspectives  presented.  The 
term  "team"  was  broadly  defined;  no  restrictions  on  team  size  nor  team 
purpose/function  were  presented.  Given  below  is  an  outline  of  the 
topics  di3cu3sed  at  the  workshop. 

Gaming  and  Simulation 

a.  Discussion  of  simulators/training  devices  presently  used  in 
ffavy  team  training. 

b.  Research  issues  related  to  such  training  programs  Ae.g., 
performance  feedback,  forms  of  coordination). 

c.  Problems  in  evaluation  or  Hava1  team  performance  in  the  fi“!d 
and  In  school. 

d.  Problems  with  dearly  dafir.’ng  skills  for  positions  within  a 
team. 
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e.  Standardization  in  training  programs  and  devices. 

f.  Diagnosis  of  training  needs,  considering  both  interactions 
within  and  between  teams,  especially  teams  whose  actions  depend 
upon  the  actions  of  an  opponent. 

g.  Problems  in  design  of  simulation-ba3ed  training,  e.g.,  degree  o 
real-world  fidelity,  programming  difficulty  levels  of  team 
tasks . 

Organization  Theory 

a.  ,Juman  information  processing  approaches  to  teams:  defining 
dimensions  of  task  environments  that  generalize  from  task  to 
task,  key  results  from  human  cognition  research  that  might  be 
applicable  to  team  research,  study  of  a  team's  representation/ 
model  of  the  situation  upon  which  it  acts,  resistance  to  change 
of  such  definitions  of  the  situation. 

b.  Problems  in  lack  of  agreement  among  individuals  from  various 
disciplines  in  their  use  of  team  constructs. 

c.  Importance  of  obtaining  a  better  understanding  of  team 
outcomes . 

d.  investigation  of  process  approaches  to  organization  design 
rather  than  structural  determinants  of  organizational 
effectiveness. 

Gmail  Group  Processes 

a.  Study  of  polarization  of  opinions  in  stable,  face-to-face 
decision  making  or  problem  solving  teams. 

Gognitive  Psychology 

a.  Goal  analysis  of  team  situations, 

b.  Analysis  of  communication  failures  within  teams  and  of 
continuing  dialogues  within  teams. 

e.  r'evelopment/applioation  of  various  problem-solving  nodels  to 
teams. 

d.  Mse  of  analysis  of  covariance  structures  in  team  evaluation. 

Training  and  Tnstruction 

a.  Assessment  of  instructional  ne«ds  as  th®  critical  aspect  in 
instructional  design. 


b.  development  of  multiple  criteria  that  reflect  teem  performance, 
and  use  of  creative  evaluation  designs  in  the  field. 

c.  Extension  of  personal  computing  paradigms  to  cooperative 
computing  environments. 

Heuristic  Modeling 

a.  discussion  of  how  recent  developments  in  artificial 
intelligence  might  be  applied  to  the  psychology  of  teams. 

b.  Possible  applications  of  heuristic  modeling:  creation  of  an 
institutional  memory,  management  of  the  training/gaming 
context,  training  managment  (coaching,  scenario  control, 
evaluation),  and  organizational  engineering. 

decision  Theory 

a.  Presentation  of  basic  decision  theory  concepts  within  the 
context  of  team  decision-making,  stressing  such  concepts  as 
skills,  resources,  goals  ana  values. 

b.  Possible  research  strategies  for  studying  team  decision-making. 
Human  Fngineering 

a.  Teleconferencing  research. 

b.  Meed  for  human  factors  engineers  to  determine  whether  a  team  is 
required,  if  at  all. 

c.  Heed  to  define  "teamness";  definitions  are  presently  restricted 
to  the  dimensions  of  interaction  and  communication. 

d.  Recommended  study  of  the  development  of  teams  when  new  military 
systems  are  introduced  in  the  field. 

e.  Questions  the  user  should  address  during  system  development: 
what  can  be  done  with  system  design  to  increase/decrease 
"teamness",  how  can  teams  be  organized  to  maximize  th®ir 
efficiency,  how  can  team  efficiency  be  measured  apart  from 
single  operator  measures. 

McGrath,  J.E.,  Altman,  T.  Gmail  group  research:  A  synthesis  and 

critique  the  field.  Hew  York:  Holt  Rinehart  A  Hinston,  Tdbfi. 

See  reference  in  Section  A.  McGrath  and  Altman  cited  research 
questions  that  had  not  been  investigated  with  small  grouD  research  as 
well  as  methodological  weaknesses.  Most  of  the  methodological 
weaknesses  also  apply  to  team  research’  failure  to  replicate  studies, 
lack  of  a  common  language,  little  research  that  systematically 
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progresses  from  the  lab  to  the  field,  no  longitudinal  studies  on  team 
development,  and  lack  of  theory. 

Meister,  D.  Behavioral  foundations  of  system  development.  New  York: 
Wiley, 


Bee  reference  in  Section  A.  Meister' s  two  chapters  on  task 
characteristics  and  team  functions  summarized  team  research  conducted 
prior  to  19^6.  Research  questions  not  addressed  by  such  studies  were 
raised.  These  questions  were:  what  types  of  nonverbal  interactions 
occur  within  teams;  are  such  interactions  trainable;  how  do  interactions 
reflect  team  performance  and  what  is  the  effect  of  communication  upon 
system  ouput;  how  do  you  determine  who  is  in  a  team;  how  do  you 
determine  what  is  a  measureable  unit  of  team  activity;  how  homogeneous 
does  a  team  have  to  he;  what  is  the  effect  of  turnover  in  personnel  ana 
does  this  effect  vary  with  skills  required  and  type  of  task;  are 
contributions  of  team  members  to  output  variables  equal  or 
differentially  weighted  and  how  can  we  explain  this;  how  well  can  we 
predict  team  and  system  output  from  the  combined  performance  of 
individual  team  members;  what  is  being  learned  when  a  team  is  being 
trained  as  a  team  (if  we  can't  specify  this,  then  we  can't  control 
training  nor  plan  for  it);  does  team  training  exhibit  the  same 
characteristics  as  individual  training;  what  is  the  relationship  between 
individual  and  team  training;  does  team  training  really  improve  system 
output;  and  are  the  ma.lor  variables  that  influence  individual  training 
(e.g.,  type  of  task,  feedback,  learning  ability)  the  same  as  those  that 
influence  team  training. 

Popelka,  B.A.,  A  Knerr,  C.M.  Team  training  applications  of  voice 
processing  technology  (Final  Penort,  ARPA  Contract  No. 
MnA90R-^9-C-0209).  Springfield,  Va.:  Litton  Mellonics  Systems 
Development  Division,  March  1°S0.  (DTTC  No.  AD  ADR5  999/1) 

Laboratory  studies  of  team  performance  indicate  that  team  perfor¬ 
mance  decreases  as  communication  and  interactive  demands  among  team 
members  increase.  When  team  communications  and  interactions  are 
primarily  verbal,  automated  speech  technology  and  intelligent  computer 
assisted  instruction  may  ofrer  excellent  vehicles  for  team  training. 

The  report  investigated  the  state  of  voice  processing  technology  and 
reviewed  several  early  training  applications  of  this  technology. 

A1 though  the  area  of  automated  speech  generation  is  well  developed 
and  commonly  applied,  the  area  of  automated  speech  recognition  is  still 
in  the  developmental  stages.  Until  automated  speech  recognition 
technology  is  improved,  the  application  of  voice  processing  to  team 
training  situations  that  involve  other  than  restricted,  stylized 
communications  will  be  limited.  The  Navy  has  user)  voice  processing 
technology  in  prototype  training  settings  for  the  Group  Controlled 
Approach  Controller  'raining  Bystem  and  Mr  Tntercept  Controller 
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training.  The  authors  suggested  that  artillery  sections  and  tank  crews 
are  two  Army  teams  that  could  profit  rrom  such  voice  technology. 

Thorndyke,  P.W. ,  4  Weiner,  M.G.  Improving  training  and  performance  of 

Navy  teams;  \  design  for  a  research  program  (P-?f>07_n’jR) .  g.?nta 

Monica,  Calif.:  Rand  Corporation,  July  19R0.  OVrTC  No.  Ah  AORO 

0Q2/1). 

The  purposes  of  the  Office  of  Naval  Research  project  were  to  address 
research  needs  in  the  areas  of  team  training,  development  and 
evaluation,  and  to  design  a  research  program  aimed  at  the  improvement  of 
Navy  team  ef fectivenes .  One  of  the  recommendations  in  the  report  was 
that  a  research  program  that  focused  on  a  coordinated,  in-depth  study  of 
a  selected  team  or  type  of  team  would  provide  the  best  chance  of  produc¬ 
ing  usable  results  for  the  Navy.  Tn  particular,  teams  that  "process 
large  amounts  of  symbolic  information  and  make  tactical  decisions  under 
considerable  time  stress"  (p.  v)  fe.g.,  teams  in  tactical  flag  command 
centers,  combat  information  centers,  anti-submarine  warfare  centers) 
were  recommended. 

Three  classes  of  research  efforts  were  identified  that  could  lead  to 
improvements  in  team  effectiveness:  organizational  policy  studies 
focusing  on  Naval  policies  and  plans  that  affect  team  performance, 
translation  of  existing  knowledge  and  technologies  to  team  operations, 
and  new  studies  of  team  performance  including  laboratory  studies,  theory 
development,  simulations  and  games  investigating  team  interactions,  and 
research  on  various  software  aids  for  performance  modeling,  training  and 
improving  task  performance.  Tn  this  last  category,  many  research 
suggestions  were  made  that  could  he  applied  to  all  military  teams. 

These  areas  are  briefly  cited  below. 

a.  Development  of  improved  performance  models  and  evaluation 
techniques  to  include  cognitive  models  of  individual 
performance,  team  members'  mental  models  of  task  performance, 
relationship  between  individual  and  team  performance,  and 
theories  of  team  performance. 

b.  Investigation  of  team  synergy  and  turnover  including  the  stages 
and  processes  underlying  th»  evolution  of  a  team,  and  effects 
of  turnover  on  performance. 

c.  Improvement  of  team  organization  to  include  task  allocation  and 
restructuring,  and  alternative  decision  making  and 
communication  strategies. 

d.  Tmprovemment  of  team  training  to  include  "intelligent" 
computer-assisted  instruction  for  team  training,  training  of 
mental  models  of  the  team's  nission/tssk  held  by  team  members, 
training  emnhath“tic  models  regarding  the  role  of  other  team 
members  ann  understanding  of  team  members  as  individuals, 
training  flexibility  in  ROP-bas«d  performance,  use  of  dynamic 


gaming  as  a  training  aid,  and  enriching  feedback  in  training 
and  operational  environments . 

e.  Man-machine  systems  for  task  performance  including  U3e  of 

automated  specialists  to  supplement  or  replace  team  members, 
automated  planning  aids  for  decision  making,  and  machine  aids 
for  cooperative  problem-solving. 

Wagner,  W. ,  °ibbits,  Rosenblatt,  b.  .  *  Schulz,  R.  Team  training 
and  evaluation  strategies:  State-of-the-art  (HumRR0-TR-?7-1 ) . 
Alexandria,  ’.'a.:  Human  Resources  Research  Organization,  February 
Id'7'”.  f  DTTC  Ho.  AT)  Adgd  S05) 


See  reference  in  Section  A.  Recommendations  for  future  team 
research  were  identified,  e.g.  vhat  is  the  best  way  to  provide  team 
feedback,  w*v»t  decree  of  simulation  fidelity  is  needed  for  training, 
what  sequence  of  individual  and  team  skill  training  is  most  effective. 
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Alexander,  L.  T.t  kep ner,  C.  ,,.t  *■  Treeoe,  n.  P. 

The  effectiveness  of  knowl^d^e  of  results  in 
a  military  system-training  proarem.  Journal 
of  Applied  Psychology,  1°b?,  pC?-?11. 

Alexander,  L.  T.  A  Cooperhand,  A.  c.  System  train- 
inc;  eprt  rosnnrnh  in  t°am  hehayior  fTM-?CC1  1 . 
Panta  ’ionlc3,  Calif.;  System  envelopment 
Corporation,  August  l!o.  AP 
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Alluisi,  F.A.,  Hall,  T..T.,  A  Chiles,  ’f.P.  Croup 

performance  during  four-hour  periods  of  confine¬ 
ment  (MPL-"'P,>-CP-'Tni .  ’.V lght-Patterson  Air- 

Force  Pnse,  ^hio:  Air  fforces  System  Conmanct, 
P^havior a!  Sciences  Laboratory,  June  ^nf■':>. 
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Altman,  T.  Aspects  of  the  criterion  problem  in 
small  iroup  research.  I.  pebavioral  domains 
to  h«  studi«n.  Art. a  ’’sycholor.ica ,  1^6^,  ?*>, 
ici-m.  fa)  f'TTC  »Io.  An  *77  PUP) 

A'tman,  T.  Aspects  of  the  criterion  problem  in 
small  group  research.  TT.  The  analysis  of 
group  tasks.  Acta  Psychologies .  , 

ino_ppi .  fb) 


Cection 


Altman,  T.  Tb''  snail  group  *“i**l<i:  triplications 
•“or  research  on  behavior  in  organisations. 

Tn  D.  V.  h0.,jers  fFd .),  Cturti^s  on  behavior  in 
oreanitatlons .  Research  symposium.  Athens, 
Ca  . '  ’Viiveraity  of  Ceoraia  'Vess,  nn. 
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